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Photo: Dr. Horry F. Olson, world renowned cetstilc authority of RCA Laboratories holds new 15 in. duo-cone loudspeaker which incorporates 
some of his many audio engineering achievements. Speaker will be on display at the Audio Fair in New York City October 27-29 
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Now—the G-E Alnico 5 DG 
permanent magnet offers 
manufacturers greater available energy than ever before! 
Results of the continuing program of G-E research 

and development—a change in the manufacturing 
process which aligns the crystal structure of 

the magnet in the direction of magnetization—have 

been incorporated in the product of Alnico 5 DG. 


Available in cast form, Alnico 5 DG now offers 
manufacturers additional advantages: Use of 
smaller magnets to do the same job; reduction in 
the size of magnetic frame, with a corresponding 
reduction in costs; reduction in equipment weight— 
opening new design possibilities and production savings. 


Alnico 5 


Considerably smaller, this Alnico 5 DG 
permanent magnet has the same energy 
value as the Alnico 5. Note the directional 
grain growth which gives a higher energy 
value than can be obtained in the same size, 
random-crystal structure Alnico 5. 


Available from production, cast Alnico 5 DG is 
ready to provide manufacturers of radio speakers, 
magnetic separators, meters, instruments, and 
other industrial products with the greatest external 
energy and residual induction of any permanent 
magnetic material known today. 


NEw : For more information 
AN D _ Here is a new permanent magnet specifically devel- __ on these magnets, _ 
oped by G. E. for applications where a high demag- _— and others in the G-E 


permanent magnet line, 


netization force is present. In such applications as please write on your 
motors, generators, and variable air gap devices, company letterhead 
new Alnico 7 shows a higher coercive force than any CRN SEN, 


Chemical Department, 
General Electric Co.. 
Pittsfield, Mass. 


other grade of Alnico. — 
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AN EASY WAY TO 
PRODUCE SQUARE WAVES 


These 15-, 25-, and 50-va G-E 

voltage-stabilizer units are only a 
little over 2 inches high and about 9 inches 
long. They’1l mount easily on a medium-sized 
radio or electronic instrument chassis and 
will give you an even, non-fluctuating 115 
volts for your equipment whether your line 
voltage is 95 or 130. A special transformer 
circuit provides a stabilized output voltage 


SO SMALL... 
... it mounts on a radio chassis 


within 1% of 115 volts for fixed, unity-power- 


Specially designed G-E Type-E networks 
will produce impulses which have defi- 
nite, known energy contents and dura- 
tions, and thus are ideal for converting 
a-c or d-c charging voltages into approxi- 
mately rectangular square waves. These 
networks consist of capacitor and coil sec- 
tions adjusted to close tolerances and her- 
metically sealed in single metal containers. 

G.E. helped meet wartime radar de- 
mands with thousands of these units and 
now offers them for commercial use. They 
are available in a wide range of designs, 


factor loads. 

Continuous operation under conditions of 
short or open circuits will not damage the 
stabilizer in any way. Since there are no mov- 
ing parts, there is little maintenance to worry 
about. For complete information on voltage- 
stabilizer units of all sizes from 15-va to 
5000-va, write for Bulletin GEA-3634. 


Bulletin GEA-4996. 


A LINE- 
VOLTAGE 
STABILIZER 


impedances, ratings, and sizes for pulse 
lengths of 0.1 to 40 microseconds. See 
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AID FOR UNCLE SAM—On the following pages, 
detailed information is given outlining the purchasing 
procedures of the Army, Navy and Air Force. Guided by 
the diagrams shown, the radio-electronic manufacturer 
can plan in advance his approach to the service or 
services he wishes to contact. 

Government supply has been too exclusively in the 
hands of the large companies. These groups have the 
organizations to expedite special projects for the armed 
services. But if an Emergency should strike, even these 
huge plants would not provide half the manufacturing 
capacity needed for an all-out electronic war of 1949-50 
dimensions. Hundreds of small shops and plants will be 
needed, also. Every manager and chief engineer of a 
radio-electronic factory should therefore study these 
charts on the next pages, as a patriotic and company 
obligation. 


THEATRE TELEVISION—While the immediate pro- 
jection problems of theatre television are well on the 
way to complete solution, as outlined in last month’s 
issue, many engineers have still questioned how it is 
planned to utilize TV programs. Answer is found in 
the SMPE’s application for 60 channels for theatre use. 

Programs for theatre television, they explain, would 
be picked up from remote field locations, television 
studios or theatres, sent to a central studio or trans- 
mitter, being then distributed to theatres that wish to 
present the program on their screens. Channels of radio 
frequencies would be required to carry the picture and 
sound from point of origin to theatres either on a local 
basis, between nearby cities, or on a nation-wide basis, 
depending upon its commercial success. 


NARBA PROSPECTS are not exactly rosy. The US 
delegation to the North American broadcasting con- 
ference at Montreal, now in session, seems destined to 
have a rough time. Not only did our party go unpre- 
pared as far as the FCC clear-channels decision is con- 
cerned, but they also face the certainty of encounter- 
ing strong arguments from countries south of the border 
in favor of reducing broadcast channel widths to less 
then 10 KC. The suggestions appear to originate from 


Cuba and Mexico. These countries have long been 
anxious to obtain additional channels, particularly 
under 1,000 KC. A number of plans have been cited, 
some even going as far as to suggest 6-KC channels. 
As an alternative to having 150-kw Mexicans scattered 
over our broadcast band, narrowing the channels to 
9, 8 or even 6 KC might be preferable. So many other 
factors have to be considered however, that it is not 
a question which can be settled by a snap reply at the 
convention. It seems quite possible that after months 
of wrangling a stalemate may result. 


TELEVISION STANDARDS—We wonder whether 
television standards will be changed at the current FCC 
hearings? It seems that 80%-of the engineers queried by 
the RMA television committee favors retention of 
present standards, while 15% want further study of 
frequency stability and modulation depth. More field 
tests and further experimentation were requested by 
the remaining 5%. On the basis of retaining the present 
6 MC bandwidth it appears that no significant changes 
can be made in the frame and scanning frequencies; 
neither can one, apparently, find good reason to suggest 
changes in the type of modulation. We say let the 
standards remain as they are if we retain the same 
bandwidth. The public is familiar with present 
standards, the manufacturers are apparently happy, and 
it will be one less subject to confuse the issues before 


the FCC. 


YEAR’S CHANGES—Comparing our analysis of the 
526 TV models which appeared on last month’s cover, 
with corresponding specifications of the 170 TV models 
we published just a year ago at this time: In 1948 42% 
of the models listed were 10-inch; in 1949 these had 
dropped to 2212%. In 1948 no 16-inch models were listed, 
of course; in 1949 29% of models were 16-inch. In 1948 
55% of all models were table-sets; in 1949, 3742%. In 
1948 54% of models received TV only; in 1949 this in- 
creased to 65%. In 1948, 69 manufacturers listed 170 
models; in 1949 90 manufacturers offered 526 models. 
And in 1948 the average 10-inch model was priced at 
$406; in 1949 10-inch average was $255. 


Don’t Get Too Busy with the Slide rule! 


The issues confronting this country are plain, the stakes are high, and the degree of danger is apparent. The 
situation demands intelligent expression and action. It is unsafe for you to delegate the duties of citizenship to 
others because of your preoccupation with the slide rule. To withdraw into the protective and respectable cocoon of 
your immediate task is to assume the spurious mantle of a protected class. 


Charles E. Wilson, president General Electric Co., addressing American Institute of Electrical Engineers 
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How to Sell to Uncle Sam 


An analysis of the Nation- 
al Military Establishments 
purchasing structure for 
potential government con- 
tractors and manufacturers 


N view of the tremendous interest 

in the editorial series in recent 
issues of Tele-Tech* on Armed Serv- 
ices procurement, and because of the 
extent of government expenditure 
for this purpose, the editors of this 
magazine feel that the accompany- 
ing chart fulfills a growing need for 
a simplified recapitulation of the 
procurement picture. 

It is to be emphasized, of course, 
that an accurate presentation of all 
of the extremely complicated func- 
tions of the various bureaus and 
agencies involved would be impos- 
sible within the space limitations of 
the chart. Therefore, the high-level 
administrative bodies such as the 
Munitions Board and the industrial 
mobilization and planning divisions 
of the three services are not in- 
cluded. Our purpose rather is to 
show the points of contact which 
may be reached by prime and sub- 
contractors doing business with the 
National Military Establishment. 

At first glance, it may appear that 
the process of obtaining government 
contracts is an involved procedure. 
Actually this is not the case. The 
information in Tele-Tech’s several 
preceding articles makes that point 
clear. This is particularly true when 
the contracts involve purchase of 
JAN-approved parts for the main- 
tenance of supply inventory or in 
the case of assembled standardized 
components. In such cases, once the 
bidder is established as a qualified 
source of supply, his efforts consist 
primarily of the simple process of 
submitting bids. 

Although other types of contracts 
such as those required for research 
and developmental projects become 
more complicated, and require the 
consideration of more than one seg- 
ment of the agency at the level at 
which contracts are let, the process 
is still not as involved as one might 
expect. It is in this last case that 
contact may have to be made with 

(Continued on page 16) 
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Fourth of 
a Series 


SIGNAL CORPS 
ENGINEERING LAB. 
PROCUREMENT AGENCY 


Fort Monmouth, N. J. 


Contracts for research and de- 
velopment and manufacture of 
service test models only. 


SIGNAL CORPS 
PROCUREMENT 


Philadelphia 
Budget, Fiscal year 1949-50: 


$135,000,000 


SIGNAL CORPS 
ENGINEERING 


LABORATORY 


EVANS SIGNAL 
LABORATORY 
Asbury Park, N. J. 


Radar, meteorological, 
thermionics. 


SQUIER SIGNAL 
LABORATORY 
Eatontown, N. J. 

Components and Materials, 


power supplies, frequency 
control. 


COLES SIGNAL 

LABORATORIES 

Eatontown, N. J. 
Radio communication, wire 


communication, noise suppres- 
sion, general engineering. 


Philadelphia 


INSPECTION, CONTRACTING 
& INDUSTRIAL MOBILIZATION 


CONTRACT DIVISION 
FOR QUANTITY PRODUCTION 
AND SUPPLY 


OFFICE 


ARMED SERVICES 
ELECTRO-STANDARDS 
AGENCY 


— ASESA — 


Determines the JAN qualifications 
of all products—Army, Navy, Air 
Force. Lets contracts directly for 
parts testing. 
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U.S. ARMED FORCES 


AIR FORCE 
PROCUREMENT 


Dayton and Field Offices 


Budget, Fiscal year 1949-50: 
$125,000,000 


ENGINEERING DIV. 


Dayton 


WATSON LAB. 


Red Bank, N. J. 


AERONAUTICAL EQUIPMENT SECTION 


ELECTRONICS BRANCH 


Dayton 


Contracting Officers & Negoti- 
ators (Buyers) for: Airborne 
Radar, Ground Search Radar, 
Airborne and Ground Commu- 
nications, Ground Navigation 
and Ground Controlled Ap- 
proach. 


GUIDED MISSILES 
BRANCH 


Dayton 


Buyers for: Controlled Aircraft 
Unit, Air Launched Missiles 
Unit.- 


ACCESSORIES BRANCH 


Dayton 


Buyers for: Flight and Naviga- 
tion instrument systems, Elec- 
trical systems. 


ARMAMENT BRANCH 


Dayton 


Buyers for: Aircraft Multi- 
turret Fire Control (VHB-Very 
Heavy Bombardment, Fire 
Control B-50 and B-54 (HB). 


ORGANIZATIONAL 
EQUIPMENT BRANCH 


Dayton 


Buyers for: Electrical Unit. 
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PROCUREMENT 
FIELD OFFICES 


Optional points of contact for 
all preliminary negotiation of 
Air Force contracts. Visits to 
AMC Procurement Hq. are un- 
necessary as all field offices 
render parallel services. 


BOSTON 


Commanding Officer, USAF, 
Procurement Field Office, Bos- 
ton Army Base, Boston 10, 
Mass. 


CHICAGO 


Procurement Field Office, 209 
W. Jackson Bivd., Chicago 6, 
i. 


Commanding Officer, “4 " 


DETROIT 


Commanding Officer, USAF, 
Procurement Field Office, West 
Warren & Lonyo Aves., Detroit 
32, Mich. 


FORT WORTH 


Commanding Officer, USAF, 
Procurement Field Office, Govt. 
Aircraft Plant #4, Fort Worth 
1, Texas. 


LOS ANGELES 


Commanding Officer, USAF, 
Procurement Field Office, 155 
West Washington Bivd., Los 
Angeles 54, Calif. 


NEW YORK 


Commanding Officer, USAF, 
Procurement Field Office, 67 
Broad St., New York 4, N. Y. 


| 
| 
| 
| 


NAVY 
PROCUREMENT 


Washington and Field Offices 


Budget, Fiscal year 1949-50: 
$72,000,000 


NAVAL 
RESEARCH 
LABORATORY 


Washington 


i 


OFFICE OF 


NAVAL MATERIEL 


Washington 


£: 


Bureau of 


AERONAUTICS 


Airborne Equipment 
Bureau of 


SHIPS 


Shipboard Apparatus, 
Communication 
Equipment: 

Radio, Radar, Sonar. 


L 


Bureau of 


ORDNANCE 


Fire Control 


i 
Bureau of 
SUPPLIES AND 
ACCOUNTS 


Inventory Levels and 
Replacements. 


i 
Office of 
NAVAL RESEARCH 
LABORATORY 


Limited: focol: purchases 
for loral use may be 
made by: mast: of the 


Navy yards, bases, sta- 
tons, ond Reld offices. 


i 


FIELD 
OFFICES 


i 


PHILADELPHIA 


Aviation Supply Of- 
fice. 

Airborne Commun- 
ications. 


i 


PHILADELPHIA 
Submarine 
Office. 


Sonar and Batte- 
ries, etc. 


Supply 


i 


CHICAGO 
Great Lakes, Ill. 
ELECTRONIC 
SUPPLY 
OFFICE 


Navy Purchasing 
Office. 

Stock and replace- 
ments for all Naval 
Services. 


the personnel of the engineering 
laboratories of the National Mili- 
tary Establishment. 


Of the remaining types of con- 
tracts, the two main classifications 
are those designed to maintain in- 
ventory stock levels of parts and 
components for replacements and 
maintenance, and those let for quan- 
tity production of end-item assem- 
blies or complete units. A sub- 
category of the latter type is the 
contract drawn up for the so-called 
service test models of equipments 
to be given field trials by the op- 
erating branches of the services 
prior to procurement of such equip- 
ments for general use. 


As a rule, purchases for the pur- 
pose of augmenting inventory are 
handled separately and represent a 
relatively small portion of the total 
expenditure. Further, such pur- 
chases may on occasion be made on 
the scene at any base, station, or 
field procurement office of the three 
services. It should be stressed that 
these transactions are seldom large, 
and that ‘when they are, contracts 
as such are let only by the procure- 
ment agencies themselves. 


Mechanics of Contracting 


In so far as the mechanics of con- 
tracting are concerned, the pro- 
cedure throughout the National 
Military Establishment is well 
standardized. Any contractor will 
recognize a general pattern of pro- 
cedure which is common to the 
three services. The routine steps 
equally applicable, whether doing 
business with the Army, Air Force 
or the Navy are outlined briefly in 
the column to the left of the chart. 
Minor variations will occur, depend- 
ing upon the agericy and the con- 
tract in question. This.is particu- 
larly true in the procurement of 
tele-communications equipment, due 
to the complexity of the equipment 
itself, and the fact that in the case 
of the larger units a number of 
sub-contractors in addition to the 
prime contractor may be involved. 

From the standpoint of organiza- 
tion and operation, there are dis- 
similarities, however, between the 
procurement agencies. This is neces- 
sitated by the difference in the 
nature of the procurement require- 
ments of the services. For this rea- 
son, the activity at the contracting 
level may be more specifically de- 
fined with respect to equipment 
categories, as is the case in the 
“buying sections” at Wright Field. 
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SELLING TO UNCLE SAM (Continued) 


The end result, however, is to ex- 
pedite and render the activities of 
the three agencies more efficient in 
the execution of their jobs, each 
within its own sphere. 

In order to interpret the informa- 
tion contained in the chart properly, 
these basic differences in function 


Selling Tele-Communications Equipment 
fo the Government 


Major Steps Common fo all the Armed Services 


. Get information on bidding. 

- Fill out check list. 

On invitation-to-bid list. 

- Fill out Industrial Facilities Survey. 
- Inspection Team visits plant. 

. Notification: qualified bidder*. 

. Submit bid. 

. Notification of award. 

- Progress reports. 


SOMNAWAWH = 


~ 


. Delivery, payment, etc. 


*May bid on Signal Corps contracts prior to 
plant inspection. 


should be explained. For example; 
in the case of the field offices of the 
Navy procurement organization sub- 
stantial business may be transacted 
at the points designated. On the 
contrary, the procurement field of- 
fices of the Air Force serve only to 
expedite preliminary negotiations 
leading to the establishment of a 
manufacturer or supplier as a quali- 
fied bidder. The Signal Corps, owing 
to the nature of its more specialized 
procurement requirements, concen- 
trates its functions in one office at 
Philadelphia. All of its activities, 
with a few exceptions, take place at 
this point. 

One of the new agencies with tre- 
mendous indirect importance in the 
purchasing activities of the National 
Military Establishment is the Armed 
Services Electro-Standards Agency. 
Although this is shown on the chart 
in the section set aside for the Sig- 
nal Corps, it is an inter-service or- 
ganization. Its purpose is the estab- 
lishment of JAN specifications for 
parts and materials used in tele- 
communications equipment for the 
National Military Establishment as 
a whole. An authoritative article on 
this organization appeared in the 
June issue of Tele-Tech (Page 22). 
It is included in the chart because 
one of its secondary activities is to 
award contracts to laboratories and 
institutions with facilities for the 


testing of materials, parts and com- 
ponents with a view of their suit- 
ability for standardized use, anc to 
set specifications and tolerances to 
be adhered to by suppliers and con- 
tractors. 


Contracts Limited in Quantity 


A.so it should be made clear that 
such contracts as are awarded by 
ASESA are limited in quantity, and 
are seldom let to companies other 
than those with extensive laboratory 
facilities. Of greater interest to most 
manufacturers is the primary serv- 
ice of this agency. This is to assign 
JAN approval to specific part or 
material to be used by the armed 
services. Samples must be submitted 
to this group for extensive tests to 
enable them to qualify for general 
use in the equipments either as re- 
placement or maintenance items, or 
as products to be employed in the 
manufacture of end-item assemblies. 

In any attempt to present graphi- 
cally the tremendously wide scope 
of organizations and functions such 
as are outlined on the chart, dis- 
crepancies are bound to occur when 
specific transactions are considered. 
The purpose of the comprehensive 
diagram is rather to serve as a gen- 
eral guide in correlating the infor- 
mation already more fully treated 
in the series of articles on this sub- 
ject in Tele-Tech. 

At this moment, in fact, changes 
are taking place in the unification 
of the services which will reflect 
themselves eventually in the buying 
procedures and plans of the bureaus 
shown. These changes should not 
materially affect the functioning of 
the sections as they exist at present 
for some time, however. The basic 
uniformity of procedures in negoti- 
ating business with any of the serv- 
ices within the National Military 
Establishment cannot be too strong- 
ly emphasized. In summation, the 
foregoing chart is presented as a 
reference guide to the entire pro- 
curement scene, designed to assist 
the potential government contractor 
in orienting himself with respect to 
the agencies involved. 


1Following is list of articles in the ‘'How To 

Sell to National Defense Agencies” series which 

have appeared in previous issues of Tele-Tech: 

"Signal Corps Procurement’, by Robert Hertz 
berg, June, 1948, page 24. 

“Selling a. bg at int Robert Hertzberg: 
January, . page . 

“Selling to the Air Force’, by Alfred Kuenzii, 
February, 1949, page 21. : ; 
Other articles pertaining to National Defense 

which haye appeared in previous issues of 

Tele-Tech are: 

“The ‘Leadership’ Plan in Electronic War Pro- 
duction”, May, 1949, page 22. : , 

“Standardization in the Armed Forces’, by ie 
Louis J. Tatom, USA and Capt. Henry = 
Bernstein, USN, Co-Directors of the Arm 
Services Electro Standards Agency, June 
1949, page 22. = 

“Radio-Electronic Industry War Mobilization 
Plan”, March, 1949, page 26. 
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McClelland Appointed Communications-Electronics Director 


Choice by Defense Secretary considered an excellent step to- 


ward achieving fullest coordination among the unified services 


N his appointment of Maj. Gen. 

Harold M. McClelland, USAF, 
who has been Deputy Commander 
for Services of the Military Air 
Transport Service since early 1948 
and during most of the war was 
Director of Air Force Communica- 
tions, to take over the newly 
created post of Director of Com- 
munications-Electronics of the De- 
partment of Defense, Secretary of 
Defense Louis Johnson made a most 
excellent selection, observers feel. 
General McClelland, under the ap- 
pointment announced August 29. 
also assumes the Chairmanship of 
the Joint Communications-Elec- 
tronics Committee of the Joint 
Chiefs of Staff. 

“The Office of the Director of 
Communications - Electronics has 
been established within the Depart- 
ment of Defense, under the direc- 
tion and control of the Joint Chiefs 
of Staff, to insure maximum econ- 
omy and efficiency of military com- 
munications,” Secretary Johnson’s 
statement brought out. 

Actually, it is known that the 
communications services and opera- 
tions of the Army Signal Corps, 
Air Force Communications and 
Naval Communications for a very 
long time during the war and espe- 
cially since the war’s end have 
achieved a most notable record of 
cooperation and coordination—one 
that impartial observers feel cannot 
be equalled by other branches of 
the armed services. In fact, unifica- 
tion in light of coordinated efforts 
had been a “fait accompli” in many 
phases of the military communica- 
tions activities, long before the sub- 
ject became a subject of discussion 
in the national capital. 

General McClelland will hold the 
Directorship for probably two years 
under the plan, and the _ post 
Will be rotated among the three 
Services. The new Director is to 
be assisted by two officers from 
fach service, preferably with the 
tank of colonel or Navy captain, 
‘logether with such additional of- 
fcers as the Joint Chiefs of Staff 
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may determine to be necessary. It 
was understood that three of these 
Six assistants who are assigned ‘o 
the Secretariat of the JCEC will 
take over their new assignment in 
the next week or two, and the re- 


maining three will be on duty | 


around Oct. 1. So far the nominees 
for these assistants have not been 
finalized. 

The aim of the new Directorship 
is to achieve the fullest coordina- 
tion between the three services in 
accordance with the goals of uni- 
fication of Secretary Johnson. The 
new post parallels in its principles 
to some degree the recent designa- 
tion of General Bradley as Chair- 
man of the Joint Chiefs of Staff. 
The wartime cooperation between 


. the three services, in which Gen- 


eral McClelland participated fully, 
was implemented in a most notable 
fashion by the Joint Communica- 
tions Board (Joint Chiefs of Staff) 
now the JCEC, and the Combined 
Communications Board (Combined 
Chiefs of Staff). In the postwar 
period, Generals Akin and Anken- 
brandt and Admiral Stone have 
carried forward the ideal of co- 
operation and _ coordination § to 
notable accomplishments—e.g., the 
many consolidations of communica- 
tions operational functioning and 
of procurement and research and 
development activities. 

The announcement of the Depart- 
ment of Defense in outlining the 
responsibilities of General McClel- 
land “under the authority and di- 
rection of the Joint Chiefs of Staff 
and with the advice of the Joint 
Communications-Electronics Com- 
mittee”, gave as the objectives: 

“Establishment and control of 
general policies, standards, and 
programs for the joint communica- 
tions-electronics activities of the 
armed services. General supervi- 
sion over administration and utili- 
zation of personnel and facilities of 
the communications-electronics ac- 
tivities of the armed services. Im- 
plementation of approved plans, 
policies, and doctrines in this field. 


Coordination with the Director, 
Armed Forces Security Agency, of 
all matters pertaining to security 
of communications of the military 
services. Studies to integrate and 
coordinate the point-to-point wire, 
radio, and telephone facilities of the 
services.” 


It might be noted that Genera! 


' McClelland who has a high degree 


of intelligent comprehension and 
analyses of problems recognizes 
that coordination of communica- 
tions cannot be carried to the ex- 
treme. Each military service has 
specific essential needs for combat 
communications that cannot be 
fused into a single unified com- 
munications system with the 
dangers of delays in transmission 
and reception. Such examples in- 
clude the combat communications 
of ground troops; the shore-ship 
communications; and the aviation 


weather and operational communi- 
cations. 


30 SECOND TUBE TEST 


An automatic tube testing machine devel- 
oped by the Tube Division of General Electric 
Co., Schenectady, N. Y. is shown in opera- 
tion. It can test a new tube every 30 sec- 
onds and is being used in the production 


of mercury and_ gas-filled thyratrons. 
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Color Televisio 


A review of the various proposals for produciiig 


By JOHN H. BATTISON, Associate Editor, Tele-Tech 


T the time of going to press the 

color situation was somewhat 
obscured by a pre-hearing haze 
which produced garbled reports of 
the various systems, and rendered 
difficult, or impossible, the task of 
providing an accurate report of the 
many different systems. As the situ- 
ation stands the following have 
been asked by the FCC for informa- 
tion concerning their investiga- 
tions: CBS, GE, DuMont, Philco, 
Westinghouse, Color Television 
Inc., Thomascolor Corp., RCA and 
Dr. Charles Willard ‘Geer of the 
University of California. 

Details of the activities of GE, 
Westinghouse, Philco and DuMont, 
are not presently known. However 
the remainder have published in- 
formation on their activities, and 
for the benefit of our readers, brief 
outlines of the respective systems 
are presented in alphabetical order. 


CBS System 


The mechanical system proposed 
by CBS and turned down by the 
FCC in 1947, used a filter disc con- 
sisting of segments of red, blue and 
green filters revolving in front of 
the camera tube at 1440 rpm. This 
resulted in the transmission of three 
separate incomplete images for each 
picture or frame since the filters 
passed only one color at a time. 
At the receiving end the colors were 
reinserted by the addition of a 
similar disc before the tube. This 
disc had to be in phase synchroniza- 
tion with the transmitter so that 
when the red filter was in front of 


Probable appearance of standard receiver 
fitted with disk converter for CBS color 


the camera tube a red filter also in 
front of the receiving tube. 405 lines 
were transmitted with a field repe- 
tition rate of 144, or 72 frames per 
second. One of the criticisms lev- 
elled at this system at the hearings 
was the bandwidth required. This 
has now been reduced to six mega- 
cycles so that operation in the 
standard VHF television channels is 
possible. The system is sequential 
in that only one color at a time is 
presented. Persistence of vision 
and screen afterglow cause the 
colors to combine and produce the 
various shades. 


Color Television Ine. 


The system proposed by Color 
Television Inc., was described be- 
fore the FCC in September 1948, 
by the chief engineer, G. E. Sleep- 
er, Jr. The main features of the 
system are the use of stationary 
filters in conjunction with a three 
lens optical system at the camera 
and receiver. At the receiver super- 
posing lenses are used to register 


Block diagram illustrating the operating principles involved in the CBS color disk system 
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three images, each through a differ- 
ent primary color on the screen of 
a single cathode ray projection 
tube onto a_ projection screen. 
Standard black and. white equip- 
ment is modified in one major re- 
spect—the horizontal scanning fre- 
quency is only one third of the 
normal frequency, since each scan- 
ning line traverses three edge to 
edge fields in succession. Such a 
change is a simple one. Three equi- 
spaced synchronizing pulses are 
applied during the interval of one 
horizontal scan, arranged to lock 
into operation so that each color 
is flashed at the correct time, and 
the pictures will show up as black 
and white views on an ordinary 
receiver without difficulties. Hori- 
zontal linearity must be precisely 
attained. 

The camera system consists of a 
standard black and white single 
image orthicon camera with a mul- 
tiple image lens and filter system. 
Three optical images are focused 
side by side and scanned as though 
they were a single image. The video 
signals generated are transmitted 
in the normal manner to standard 
black and white amplifier and mix- 
ing equipment. Standard black and 
white, line, frame, and super-syn- 
chronizing pulses, are used to con- 
trol the system. The colored pic- 
tures are reproduced from 525 line 
images in each filter color, with 10 
color pictures per second and 60 
color interlaced fields per second. 

The horizontal linearity of the re- 
produced images on the receiver 
projection tube is adjusted with the 
use of a vertical bar signal gen- 
erator pattern together with ac- 
curately spaced and aligned projec- 
tion lenses. Coincidence of the bars 
from each image on the projection 
screen shows register. Perfect reg- 
istration is shown when the bars 
are black and white without color 
fringing. 

AC ripple is no more c«! 38 
problem in this color television 
system than it is in black and white 
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Jransmission Systems. 


color television pictures now being considered by the FCC 


because it does not affect the regis- 
tration. 

The camera lens used experi- 
mentally consisted of three 16-mm. 
motion picture type lenses side by 
side, with centers spaced approxi- 
mately 4%” apart. Commercially a 
light splitting lens using dichroic 
mirrors to produce the three color 
separation images might be effec- 
tive. 

Vertical registration of images in 
this system is primarily an optical 
problem. Although the images may 
be non-linearly scanned in the 
camera and reproduced linearly or 
non-linearly in the receiver, the net 
result at worst can only be a dis- 
torted picture remaining in register 
vertically. 

The system as a whole may con- 
sist of equipment similar to the 
present black and white equipment, 
except for the optical lens systems 
employed at camera and projection 
receiver and the widening of the 
video amplifier system throughout 
to pass the required bandwidth. 
There are no mechanically moving 
filters and the system is all elec- 
tronic. Carry-over charges in the 
image orthicon from one filter to 
another filter color inherently is 
impossible. Only one image orthi- 
con tube is required at the camera 
with a single electron beam. Reg- 
ister problems, electrical or optical, 
are taken care of accurately and 
simply. Only one projection tube 
is required at the receiver. 


Dr. Charles Geer 
Dr. Charles Geer, a professor of 


physics at the University of South- 
ern California claims patents of a 
system utilizing a special receiving 
tube for direct viewing. The screen 
is serrated in such a manner that 
while all three facets are visible to 
the viewer, only one is exposed to 
each of the three guns. One gun is 
used for each color—red, blue and 
green. The appropriate color signal 
is fed to each gun and excites its 
associated screen at the proper 
time. The colors blend and form 
a picture in full color which can 
be viewed on a_ direct vision 
screen. The late John Logie Baird 
had worked on a similar tube in 
England before the war. 


RCA System 


The latest releases from RCA 
give news of what is said to be a 
completely compatable  all-elec- 


. tronic color system. Time multiplex 


transmission is used with a band- 
width of 4 MC for full modulation. 

The color camera at the trans- 
mitting end produces three signals, 
green, red and blue. These signals 
are sampled electronically in rapid 
sequence, combined and broadcast 
as a single signal. 

At the receiver, separation is per- 
formed, so that the signal repre- 
senting each color goes to an elec- 
tron tube which produces a picture 
in that particular color. The green, 
red and blue signals are applied to 
their individual kinescopes. The 
three colors are then projected si- 
multaneously and produce the com- 
plete picture. 

One of the fundamental charac- 


teristics of the system is the appli- 
cation of time multiplex transmis- 
sion, which has been adopted and 
applied to television from the art 
of radio telegraphy. Other innova- 
tions are the electronic sampler and 
picture dot interlacing. 

The electronic sampler has to 
function with microsecond precision 
in sampling the colors. From the 
sampler the signals, representing 
the three primary colors, are fed 
to an electronic combining device. 
Standard synchronizing _ signals 
from the synchronizing generator 
are also applied at this point, and 
the principle of mixed high fre- 
quencies is also utilized. 

Each color is sampled, 3,800,000 
times a second—for the three colors 
a total of 11,400,000 samples a sec- 
ond. The green signal is sampled 
and less than 9 hundred-millionths 
of a second later the red is sampled, 
and then the blue. This means that 
the signals of each color are trans- 
mitted at an approximate rate of 
one every four millionth of a sec- 
ond. When viewed on the screen of 
a receiver the recurrence of the sig- 
nal is so rapid that the color ap- 
pears to be constant. 

The three color signals from the 
camera are combined in an elec- 
tronic adder and then passed 
through a band-pass filter. The out- 
put of this filter contains frequen- 
cies between 2 and 4 MC, with con- 
tributions from each of the three 
color channels. Appearing at the 
output of the band-pass filter is 
“the mixed-highs signal.’”’ These 

(Please turn to next page) 


Block diagram showing the functions of the various transmitter (left) and receiver circuits used by the RCA color transmission system 
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COLOR TELEVISION 


mixed-high frequencies are fed to 
an integrator, which is already re- 
ceiving signals from the sampler 
and from the synchronizing gen- 
era‘or. The composite signal which 
comes out of a filter is applied to 
the modulator of the transmitter. 

It is maintained that the mixed- 
highs procedure is successful and 
satisfactory in a wide-band simul- 
taneous system. In this color system 
the sampling process by itself is 
sufficient to carry high frequency 
components of each color signal so 
that when combined the resulting 
bandwidth is below 4 MC (the 
sampling frequency determines the 
highest frequency which will be 
passed). However, it was decided 
to sample the lower half of the 
video band, (up to 2 megacycles) 
and use the mixed-highs principle 
for the upper half because this has 
technical advantages. 

At the receiver the signal from 
the second detector also enters the 
sampler. It is a composite sig- 
nal. An_ electronic commutator 
samples the composite signal every 
0.0877 microsecond, producing short 
pulses. The amplitude of each of 
these pulses is determined by the 
amplitude of the composite wave 
at that particular instant. 

The commutator feeds these 
pulses into three separate video 
amplifiers which in turn control 
three cathode-ray tubes or kine- 
scopes having appropriate color- 
producing phosphors. This method 
for portraying the single color pic- 
ture with three kinescopes in a pro- 
jection system is similar to that 
which RCA has previously demon- 
strated. 

The system has the following 
characteristics: (1) 6 MC channel; 
(2) fully compatible; (3) 525 lines; 
(4) 60 fields per second; (5) field 
interlaced; (6) picture dot inter- 
laced; (7) 15 color pictures per 
second; (8) time multiplex trans- 
missions; (9) all-electronic. 

Standard VHF transmitters can 
be used for this system. Small 
changes are required in the studio 


(Continued ) 


equipment to produce color pic- 
tures plus the addition of a small 
amount of electronic equipment to 
perform the sampling and time 
multiplexing operations. 

It is claimed that ordinary black- 
and-white receivers will produce 
normal pictures from this signal 
without any modifications, and color 
pictures can be seen on them with 
the aid of an adapter. This is a Si- 
multaneous system in which the 
three primary colors are produced 
at the same instant and combined 
at the viewing screen to produce 
pictures with full color values. 
However it might also be called 
sequential in that the color picture 
elements are transmitted in se- 
quence. 


Thomascolor 


A system somewhat similar to 
that of Color Television Inc., is the 
one based on the well known 
Thomas method of making color 
films. 

A special optical unit designed by 
Richard Thomas utilizes prisms to 
split the light from the scene into 
three rays. Each ray passes through 
its own lens and red, green or blue 
color filters. The three rays then 
fall upon one frame of standard 
motion picture negative film, re- 
cording upon it three discrete 
images. Two of these are placed 
side by side within the 35mm. 
frame and the third occupies a po- 
sition below these. The density of 
each image, when developed, de- 
pends upon the intensity of the 
light passing through the color 
filter associated with that image. 
Positive prints from such a nega- 
tive would be made on ordinary 
black-white stock. There is no color 
associated with the film. 

Upon projection, three images per 
frame are available and each of 
these, after passing through its cor- 
rect color filter, enters the Thomas 
projection lens which not only 
projects the images on the screen 
in the usual manner, but provides 


Thomascolor principle showing three colored pictures produced by the special unit 
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three mechanical adjustments wi ich 
allow the three projected image. to 
be superimposed accurately, giving 
motion pictures in natural colors 

For television the simplest ar- 
rangement would,be to project into 
the standard black-white TV ‘film 
scanner a Thomascolor film. On the 
black and white receiving tube ap- 
pear three images. These might be 
projected, superimposed, on a 
screen after passing through three 
filters specially selected to work 
with the cathode ray tube used. It 
is believed this would produce pic- 
tures in color but such a simple sys- 
tem probably would suffer from low 
resolution and lack of flexibility. 

Thomascolor, Inc., suggests using 
the special lens system placed in 
front of the camera tube in a si- 
multaneous TV system and in front 
of a single (not a 3-unit) projec- 
tion tube at the receiver. This 
means, of course, that the tubes 
just mentioned, instead of carrying 
a single large picture, will have 
impressed three smaller pictures, 
each of which will bear less than 
one-third of the picture “informa- 
tion” contained in a single normal 
picture. 

Another application may be the 
Thomas type of lens, prism and fil- 
ter unit with the camera of a si- 
multaneous TV system that util- 
izes a three-unit projection tube at 
the recefver. 


The ‘“*Chromoscope” 


Although not specifically men- 
tioned by the FCC at this stage, it 
seems possible some system incor- 
porating the “Chromoscope” (de- 
scribed on page 49 of Tele-Tech, 
March 1948), may be discussed. 
Recapitulating briefly, it may be 
said that this is a type of cathode 
ray tube which has four screens 
and a single electron gun. These 
four screens which are coated 
with phosphors which fluoresce 
with red, blue and green colors are 
combined with a fourth, which 
maintains a constant potential. The 
screens are separated by a distance 
of one to three millimeters and are’ 
insulated from each other. 

Any of the three color screens: 
may be made to fluoresce by apply- 
ing a high positive potential to the 
desired screen. As the three screens 
are made to fluoresce sequentially 
the three separate color pictures S0 
produced are superimposed vcptl- 
cally and the viewer sees a color 
image originating from an appsrent 
single screen tube. It appears that 
(Continued on page 52) 
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National Allocations Plan 


NCUR shows how maximum employment 


TL‘OR the past four years the Na- 

tional Committee for Utilities 
Radio has been working to develop 
a sound plan for the allocation 
of radio frequencies to the public 
utilities providing electricity, wa- 
ter, gas, and steam services. With 
the announcement of the FCC’s 
new frequency allocations for the 
mobile and other services it ap- 
pears that such a plan will come to 
fruition. On July lst, certain fre- 
quencies in the band 30 to 50 MC 
became available to the Power 
Radio Service, and made possible 
the operation of the plan envisaged 
by the committee. The frequencies 
allocated by the FCC and their 
suggested distribution are shown 
in the accompanying table. Also 
shown is the map prepared by the 
committee to indicate the areas 
where the various frequencies will 
be used. 

A direct result of the new alloca- 


Chart indicating frequency allocations. 


tions is that the majority of the 
utility services will have to change 
frequency since many frequencies 
previously available to the utility 
services have been re-allocated to 
other services. In an effort to re- 
solve the confusion which would 
inevitably occur if operators at- 
tempted to change to the new fre- 
quencies without coordinating their 
applications, the national commit- 
tee has adopted certain principles 
of coordination in the allocations of 
the band 30-50 MC. While these 
principles have been agreed upon 
by the members of the NCUR, who 
are bound by their cooperative ap- 
proach, they have no legal stand- 
ing with the FCC. However, it has 
been requested that utility services 
cooperate with their local Regional 
Frequency Coordinating Commit- 
tee which will recommend the most 
suitable frequency for the new or 
revised operation. If it is indicated 


that this has been done in the ap- 
plication form it will facilitate 
rapid action on the application. 

The whole plan is based on the 
controlled use of every available 
frequency according to a_ geo- 
graphic distribution which covers 
the whole of the United States of 
America. In passing it may be 
noted that this principle of maxi- 
mum frequency usage has_ been 
recognized by the FCC, and recom- 
mended to all other mobile services. 
The data which form the basis for 
these principles of coordination 


are included for the benefit of in- | 


terested readers. 


Principles of Coordination 


1. The country is divided into 
ten geographic zones for primary 
frequency assignments within the 
Power Radio Service. 

2. Three frequencies are desig- 
nated as. primary frequencies or 


Red boundaries show limits of assignment, black lines mark regional coordinating committees | 


NORTHWEST UTILITY RADIO ASSOCIATION 
A. A. Noon 
Puget Sound Power & Light Company 
Electric Building, Seventh & Olive 
Seattle 11, Washington 


A: 


D : 


SOUTHWEST COMMITTEE FOR UTILITIES RADIO 
B. A. Currie 
Department of Water & Power, City of Los Angeles 
207 S. Broadway 
Los Angeles, Colif 


Colorado Central Power Company 
Englewood, Colorado 


MINNESOTA—DAKOTAS 
UTILITIES RADIO COMMITTEE 
L. E. Moline 
Northern States Power Company 
15 South 5th Street 

Minneapolis 2, Minn. 


F MID-CENTRAL UTILITIES 
RADIO COMMITTEE 
Harold Hartman 
choma Gas & Elettric Compa’ 
321 North Harvey 
Oklahoma City, 
Oklahoma 


ROCKY MOUNTAIN 
UTILITY RADIO ASSOCIATION 
J. C. Livesay 


UTILITIES RADIO 
COORDINATING ASSOCIATION OF 
TEXAS AND LOUISIANA 
W. W. Eckles 
Gulf States Utilities Company 
362 Liberty Avenue 
Beaumont, Texas 


GREAT LAKES UTILITIES RADIO COMMITTEE 
J. G. McKinley 
West Penn Power Company 
14 Wood Street 
Pittsburgh 19, Pa. 


UTILITY RADIO ASSOCIATION OF NEW ENGLAND | 
2 W. C. Phillips 
New England Power Service Company 
441 Stuart Street 
Boston 16, Massachusetts 


H : 


86 


MIDDLE ATLANTIC UTILITY RADIO ASSOCIATION 
C. S. Young 
Pennsylvania Power & Light Company 
901 Hamilton Street 
Allentown, Pa 


SOUTHEAST: UTILITY RADIO GROUP 
Blair Jenkins, Jr 
Carolina Power & Light Company 
Raleigh, North Carolina 


x 


ee 
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of each frequency allocated is assured 


“zone channels” for each zone. 

3. Primary frequencies for ad- 
joining zones are so chosen as not 
to fall on adjacent channels. 

4. Within the boundaries of a 
geographic zone the primary fre- 
quencies (zone channels) may be 
recommended by the regional com- 
mittee without reference to ad- 
joining zones for coordination. 

5. Any frequency may be recom- 
mended without coordination if the 
system is located more than one 
hundred miles within any border 
of the home zone. 

(a) if the frequency to be 

recommended is the primary 
frequency of the adjacent 


good many cases the insertion of a 
new crystal and retuning will be 
all that will be required to adjust 
operation to the new frequency. 
The areas covered by the ten co- 


ordinating committees are indicated 
on the regional map together with 
the name and address of the mem- 
ber concerned with frequency as- 
signment matters for each region. 


Table showing complete US distribution of zone frequencies and regional assignments 


Zones — Zone Frequencies — and Sequence Order For Regional Assignments 
Applying to Thirty Channels 47.74 MC thru 48.50 MC and 37.50 MC thru 37.86 MC 


Zone A B ¢ D 


Zone Channels 


zone and the system is lo- 1 48.34 48.46 48.22 48.42 48.26 48.18 48.30 48.14 48.50 48.38 
caled Witin 108 wieb ok te 2 47.94 48.06 47.82 48.02 47.86 47.78 47.90 47.74 48.10 47.98 
3 37.66 37.54 37.78 37.58 37.74 37.82 37.70 37.86 37.50 37.62 


common boundary, however, 
a committee should not nor- 
mally recommend said fre- 
quency to a member who 


Use sequence 


1st Al B1 C1 D1 


r will be located as close as A2 B2 C2 D2 EQ FQ G2 H2 12 J2 
100 miles to the border of AS & GS eB... G. !. & J3 
° She ‘sone stom wien tie wd of: fe He && Of & 2 © = = 


frequency is “borrowed”’. 


ee ae ee ee ad 60 Bt Cl CGA Cia 
the two primary frequencies B1 Al G1 AI Al B1 F1 G1 E1 F4 
of the home and adjacent B3 A3 G3 A3 D3 13 F3 G3 E3 13 
zones and the system is lo- 

ca‘ed within 50 miles of the > 3h = 12 5 = Br tt tt it 
common boundary, unless D3 E3 3 B3 13 G3 ~=-~B3 }3 J3 F3 
clearance has been given to 

the committee of the latter Sth Fo G2 B2 I2 B2 42 C2 Fe Be oS 


zone to use said frequency in 


; “eee F3 G3 E3 H3 B3 J3 C3 F3 B3 G3 
a specific conflicting loca- 
tion which is less than 50 6th 12 12 EQ FQ FQ EQ j2 B2 Gc: 
miles from the border. 1 1 E1 FA FA E1 J B1 G1 B1 
| @ 7. All other recommendations, H3 D3 = J3 ‘Se ee: B3  A3 si 
hot covered above will be arrived Tth Ho Jo F9 Ho Ho Ho 19 EQ He C9 
| @* by consultation and agreement 


with the committee responsible for C3 13 A3 13 H3 H3 13 E3 D3 E3 
| Bthe affected adjoining zone. 
| The distances of 50 miles and 100 es crea cr »# » 2 . 


miles referred to above are derived 
ftom normal spacing data for flat 
lerrain and 100 foot antenna height. 
These distances may be decreased 
® increased, as the case may be, 
lepending on local conditions of 
aiteina location and height. 


9th j2 


10th 


NOTE: Channels 37.46 N.C, 47.70 MC and 48.54 MC May Be Used In All Zones After 


\ In most cases where a user is re- : Careful Local Inter-service Coordination In Each Zone 
quired to change frequency the cost 
will be nominal—about 10% of the 

= @™ tal cost of the equipment. In a 
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CIRCLED NUMERALS iNDICATE PRODUCTION FLOW SEQUENCE 


Chart showing working areas, conveyor locations and work 
flow in new DuMont television receiver assembly plant 


DuMont Opens 


GOMPLETED CHASSIS 
TO CABINET ASSEMBLY 


4 Close-up showing final testing of Inputuners., 


sembly lines for 


Completed units are then trucked to main as- 
installation in receivers 


? Starting point for the three main assembly lines. Overhead conveyor carries chassis 
from sub-assembly area where tube sockets and terminal strips are riveted into place 
| Another view of the sub-assembly area. Operators are mounting dials on Inputunet 


% 


ASE LG 


Main assembly lines in operation (Line #3 at extreme leit Mounting cathode ray tubes on the completed chassis at end 
is not visible). Material parts storage is shown in center of assembly lines. Receivers are then aligned and tested 


Largest TY Assembly Plant 


58 acre installation in E. Paterson, N. J. 
to produce complete set every 10 seconds 


HE tremendous impact that television has made on the 

nation has spurred DuMont to install a remarkable 
receiver assembly system, a few views of which appear 
here. This plant, dedicated September 26, was converted 
to streamlined receiver assembly from the aicraft produc- 
tion facilities of the Wright Aeronautical Plant in East 
Paterson, N. J. It provides some 391,000 sq. ft. of factory 
space and 87,600 sq. ft. of engineering laboratory and 
office space. 

A staff of approximately 3500 will be employed when 
the plant reaches full production capacity. Eight depart- 
ments in television receiver assembly production have 
been set up so that electrical and mechanical devices 
move the receivers from start to completion. Once on the 
assembly line the receivers are not lifted by hand. Three 
separate lines are each 464 feet in length and provide at 
present the largest straight-away production lines. The 
plant has cold-cathode light fixtures and the latest in 
industrial equipment and processes. 

The building in general is a modern structure of steel 
and tile, with ceiling heights varying from 18 to 29 feet. 
Approximately 165 intake and exhaust ventilators have Alignment and Testing area. Generators providing test sig- 
been installed on the roof. nals to stations are centrally located in air-conditioned room 


New sets are aged two hours. Receptacles at sides of conveyors After aging alignment is re-checked. Chassis and cabinet are then 
Provide ac power: audio jacks are in center between conveyors assembled. Final operating checks include “‘off-the-air” signals 
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Surge Testing 0) 


Experiments with artificially generated "Flash-arcs" reveals gas pressure, interna! 


By H. J. DAILEY, Westinghouse Electric Corp., Bloomfield, N. J. 


HE “‘flash-are” is the spontane- 

ous breakdown of the high in- 
sulation normally afforded by a 
good vacuum between metallic elec- 
trodes and, in general, does not 
show up immediately upon appli- 
cation of voltage to the electrodes. 
This effect is not new. R. W. Wood? 
in 1897 described a discharge, which, 
from his description, resembles the 
flash-arc as it is known today. Hans- 
ford and Faulkner’ in 1927 described 
this effect as “current discharges 
which are many times the maximum 
emission current of the filament. ..”. 
This type of discharge was given 


Fig. 1: Westinghouse type WL-895, 100 kw 


the name “Rocky Point effect” from 
the experience at the RCA Com- 
munications transmitters at Rocky 
Point, Long Island. The term “‘flash- 
arc” was later applied as being more 
descriptive, and the term “flash” is 
applicable as it gives no warning. 
Flash-arcs in high vacuum tubes 
have been studied by several au- 
thors’* with particular emphasis on 
the causative factors. Some authors’ 
and some tube manufacturers rec- 
ommend that resistance be added in 
series with the plate supply to limit 
tube surge currents under certain 
conditions in order to minimize 


power tube, in surge current test position 


their effect in the tube. 

Surge currents and limiting there- 
of is of particular interest as tube 
sizes increase since satisfactory cur- 
rent limiting could easily become 
one of the most difficult application 
factors. The subject is a very con- 
troversial one and the data pre- 
sented here are not presumed to 
conclude the investigations that 
should be made in this field. 

This study was made in order to 
obtain answers to “Does the addi- 
tion of a plate resistor minimize 
tube damage from flash-arcs under 
a given set of conditions?” 

The conditions involved were: 

1. The test tube must have com- 
mercially obtainable vacuum read- 
ings. (10° mm pressure). 2. The 
tests were to be made with the tube 
non-oscillating to eliminate results 
being obscured by gas bursts from 
sources other than the arc proper. 
3. The maximum surge currents ob- 
tainable from the power supply were 
to be compared with the surge cur- 
rent limited to a maximum practi- 
cal value, in tube damage and in 
surge tendency. 4. The limited surge 
currents were to be of the order 
obtainable from a power source 
using low impedance rectifier tubes 
and capable of driving only one 
tube. 


Are Initiation & Equipment Used 


A part of the set-up used for these 
tests is shown in Fig. 1. The high 
vacuum tube selected for this series 
of tests was the Westinghouse 
WL-895. The rectifier in the test 
set-up used was fed from a 1200 
kva transformer and is composed of 
twelve type WL-857B rectifiers. The 
output voltage is variable from 0 
to 20,000 volts at 60 amp. continu- 
ously by means of an induction 
regulator. This rectifier can supply 
up to 750 amp. during a flash-«rc 
in the WL-895 as measured by an 
oscilloscope. 

The circuit finally adopted ‘oF 
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gas sources, filament-support construction as prime manufacturing control factors 


starting the flash-arcs, after other 
means of initiating arcs had been 
tried out but found to be erratic 
in performance, is shown in Fig. 2. 
It will be noted by inspection that 
the triggering vo:itage from the 
spark gap is superimposed on the 
grid bias voltage. The condensers 
were charged in parallel and dis- 
charged in series by shorting the 
spark gap nearest ground. Pulsing 
the grid negative was found to be 
most effective in starting a flash-arc 
with the set-up as shown. The dura- 
tion of the discharge from the plate 
supply was measured by a cycle 
counter energized by the discharge 
current itself. A current of approxi- 
mately 10 amp. was necessary to 
start the counter. 

The first series of tests were made 
in order to determine the plate 
voltage-plate current curve from 
the supply with no limiting resis- 


tance in the circuit. This curve is - 


shown in Fig. 3. 


Are Current Damage to Tube 


The first test tube was subjected 
to fifty-one surges at 200 amp. by 
selecting the proper voltage from 
Fig. 3. The filament structure of 
this tube is shown in Fig. 4. Arc 
marks are more pronounced on the 
filament strand to the front right of 
the center support. An enlargement 
of one filament support junction is 
shown in Fig. 5. The maximum ero- 
sion point may be seen near the 
support. For comparison purposes 
Fig. 6 shows a field failure with 
open filaments at approximately the 
same location as the maximum 
erosion point shown in Fig. 5. Fig. 7 
Shows the crazing resulting from 
are travel along the glass surface 
far removed from the filament 
proper. The bottom edge of the 
corona shield located as shown in 
Fig. 8 was liberally marked with arc 
Spots, with the filament supports 
showing arc marks also. The spacer 
Positioning eyelets on the filament 
Supports were fused from arc ter- 
Mine tions. (Fig. 8 is used here only 
for ;} urposes of giving the arc mark 
orientation.) The tube shown in 
Fig. 8 was made up “special” as 
dese-ibed later. 

Tre next tube was tested under 
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similar conditions except that the 
plate supply was raised to 17 kv 
to obtain the maximum surge cur- 
rent corresponding to field usage. 
The arc currents averaged 495 amp. 
with 356 minimum and 745 maxi- 
mum. After forty-seven arcs the 
tube punctured from an external 
arc-over. Although the tube fila- 
ment was oxidized, examination 
showed slightly less damage to the 
filament proper and more evidence 
oft arcing on the filament supports 
proper than on the previous tube. 

In neither of the tests run thus 
far was any evidence of arcing to 
the grid wires proper. This evidence, 
plus the evidence of arc instability 
on the hot filament, suggested a 
special tube wherein the anode 
would be wholly shielded from the 
filament support structure. This 
tube is shown in cross-section in 
Fig. 8. The grid shield projects ap- 
proximately 4%” above the end of 
the filament supports. After four 
discharges at an average current of 
530 amp. one filament strand was 
open, with one other melted about 
half way through. These openings 

(Please turn to next page) 


Fig. 4: 
Fig. 5 
Fig. 6: 
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Fig. 2: Circuit used for surge current tests 


Fig. 3: Variation of surge current magnitude 
vs. voltage settings of the plate supply 
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(Left) Filament support structure subjected to 51 surges averaging 200 amps. 


: (Center) Section of filament support-junction shows arc erosion near support 
(Right) Support structure of a field failure shows melted filaments near support 


SURGE TESTING (Continued) 


and melted spots were immediately 
above the filament support in ap- 
proximately the position shown in 
the enlarged section of Fig. 5. Points 
L and 2 indicate the maximum 
travel of the high current arc be- 
tween anode and cathode. 


Conditions Affecting Arcing 


As the foregoing tests had shown 
that damage to the filament was of 
the same order of severity with the 
flash-arc current limited to 200 
amp. average and unlimited, that 
is, 500 to 600 amp. average, the 
next series of tests was made to 
determine: (1) Did a threshold 
voltage exist for generation of a 
vacuum arc using the set-up given, 
and if so, to what factors was it 
related? (2) Does arcing change the 
tube gas pressure? (3) Does gas 
pressure affect the arcing tendency? 

A new tube was set up for these 
tests. This tube had reverse grid 
current readings comparable with 
an average new tube and approxi- 
mately equal to previous tubes used 
in these tests. Data were taken on 
1219 triggers of the arc-initiating 
circuit and analyzed. No rigid defin- 
itive voltage was found for initi- 
ating an arc although a plate volt- 
age of 12,000 volts and a grid 
triggering voltage of —40,000 volts 
appeared to be on the threshold 
voltage. At 12 kv and with no re- 
sistance in series with the anode, a 
flash-arc could be started easier 
than with resistance, indicating a 
minimum current for a_ self-sus- 
taining arc for a given gas pressure. 
The minimum current was indicated 
as being approximately 200 amp. to 
sustain an arc consistently, but with 
125 amp. as a possible minimum for 
occasional arcs. 

A check on tube reverse grid 
current was made after each flash- 


Fig. 7: Enlarged photograph shows typical 
glass envelope crazing from internal arcing 


arc and for each group of trigger 
circuit discharges. While the gas 
current decreased slightly for each 
low current flash-arc and increased 
slightly for high current arcs, in no 
case was the deviation greater than 
5% and the final reading was ap- 
proximately 5% lower than the ini- 
tial reading. All reverse grid (or 
gas) current readings were taken 
at a plate voltage of 15 kv and 2 
amp. plate current. 

Two separate tubes were used to 
determine the effect of gas current 
on flash-are tendency. The first tube, 
with a reverse grid current reading 
of 70 uamp. was operated at a plate 
voltage of 17 kv and a triggering 
voltage of —60 kv. After 774 trig- 
gers, the average flash-arcing rate 
was one in forty-five tries and with 
121 triggers between the last two 
arcs. The other tube was prepared 
with a gas reading of 750 uamp. 
After 244 triggers without a plate 
resistor and 1112 triggers with a 
plate resistor, the average flash-arc 
rate was one in eight with fifteen 
triggers between the last two arcs. 
This indicates the flashing rate is 
highly dependent upon the _ gas 
content of the tube. 

The data from the last tube men- 
tioned indicated that the tendency 
toward arcing was less with a re- 
sistor than without. The latter tube 
was operated alternately with a 
plate resistor until an arc occurred 


Fig. 8: Drawing shows details of special 
tube made for surge test: features solid 
grid shield projecting above filament ends 
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and then without the resistor unti] 
an are occurred. The use of the 
same tube was to eliminate the 
variables of surface condition and 
tube gas content. The results are 
tabulated: 

With Resistor 


Triggers: Flash-Ares: 
1112 34 
Rate — 1/32 
Without Resistor 
Triggers Flash-Arcs: 
244 34 
Rate — 1/7 


Examination of this tube showed 
considerably greater damage to the 
filament than in those tubes where 
the gas pressure was less. The 
damaged areas were spread along 
the entire length of the filament 
but predominated near the end far- 
thest from the filament supports. 


Analysis of Test Results 


The data obtained indicate: 
(1) The arc is initiated on the 
filament wire. (2) The arc is un- 
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Fig. 9: Diagram showing filament-to-filament 
support junctions. (A) illustrates present 
and (B) illustrates previous constructions 


Fig. 10: Field performance chart of WL-895 
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stable on a hot filament when the 
gas pressure is low. (10° mm mer- 
cury). (3) The arc is semi-stable 
on a hot filament if the gas pres- 
sure is high. (4) The arc travels to 
a cooler part of the tube structure 
when the gas pressure is low. (5) 
There is no damage done to the grid 
wires although cathode arc traces 
are visible on remote sections of 
the grid supports. (6) Restricting 
the arc to the filament proper by 
shielding results in prompt tube de- 
struction. (7) When the arc can 
move freely, the damage done to 
the filament is of the same order of 
magnitude with or without the 
limiting resistor in the plate circuit 
if the tube gas content is low. (8) 
The rate at which the arc moves is 


Small Field Measurement by Electron-Optical Shadows 


OMMUNICATION engineers de- 

siring to study magnetic or 
electro-static fields of extremely 
small dimensions will be interested 
in the recently released method de- 
veloped by Dr. L. L. Marton, Elec- 
tron Physics Laboratory, National 
Bureau of Standards, Washington, 
D.C. 

Electronic counters employing 
magnetic wire or tape often require 
that as much data as possible be 
crowded into a given length of wire. 
It is desirable that the recorded 
magnetic pulses be “pushed _ to- 
gether’’ as much as possible and still 
retain their shape so as to be usable 
when removed from the wire by the 
reproducer. As far as the magnetic 
property of the wire is concerned, 
just how close can the pulses be 
spaced?* It was to answer this 
question that Dr. Marton evolved 
the method and apparatus briefly 
described below. 
| It seemed natural that this expert 
In the field of the electron micro- 
scope would devise an electron- 
shadow method. In a demountable 
cathode ray tube he set up an elec- 
tton lens system which produces, 
on the usual fluorescent screen, the 
shadow of a fine wire mesh which 
is placed in the proper position in 
the tube. This is a convenient way 
to show coordinates, against which 
the later-to-be-discussed distortions 
are to be viewed. The upper half of 
Fig. 1 shows this system. 

Now if the magnetized wire sam- 
ble be placed in the electron beam 
lust before the magnetic lens, at the 
point shown by a small, white line 
In the lower portion of Fig. 1, the 
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a function of the gas pressure. (9) 
The tendency toward flashing is 
lower when the tube is well evacu- 
ated and a series resistor is used in 
the plate circuit. The voltage gradi- 
ents between the elements were 
calculated by the relation: 

(1) g = EK/R, log. R./Ri 

where: g = potential gradient in 
volts per inch. E = total voltage dif- 
ference between elements. R, = ra- 
dius of smaller element in inches. 
R, = radius of larger element in 
inches. K = 1/pd. p = number of 
wires per inch (for grid). d = di- 
ameter of grid wire in inches. This 
relation is accurate within approxi- 
mately +10%. By the use of this 
relation and the test voltages, a 
grid-to-anode potential gradient of 


Left: Drawing showing the principle of electron-optical shadow measurement technique. 
In the upper illustration a magnetic lens converges an electron beam, forming a reduced 
image of original source at crossover point. This reduced image acts as a virtual source 
and produces an enlarged shadow image of the wire screen on the photographic plate. 


Right: Photo of magnetic field about horseshoe magnet %4 in. wide. 
urement is expected to find extensive application in study of space-charge fields, fields 
produced by contact potentials, waveguide problems, and properties of dielectrics 


crossover will be somewhat blurred 
and the effect of the almost infini- 
tesimal magnetic fields existing 


along the wire sample will be read-, 


ily seen in relatively large distor- 
tions in the pattern on the screen of 
the CR tube. This pattern is photo- 
graphed in the usual way. The 
photo can also be enlarged if de- 
sired and from it the absolute field 
intensity can be computed. The po- 
sitions of the distortions also indi- 
cate where along the wire the mag- 
netized areas are located. 


Scientists will recognize this 
method as somewhat similar to the 
Schieren method, worked out at the 
NBS, but the new method is better 


290 kv/in. was necessary to initiate 
an are with an anode voltage of 
8-10 kv. With a plate resistor this 
gradient had to be increased to 
approximately 365 kv/in. for break- 
down. 
Voitage gradients calculated for 
other parts of the tube indicate 
maximum gradients exist during 
the triggering pulse on the grid 
wires nearest the filament supports. 
This is the region of the tube where 
ionization is less than in the region 
of the filaments at or near maximum 
operating temperature. The exis- 
tence of ions near the hot filament, 
plus tungsten vapor, photo elec- 
trons, and some soft x-rays, may 
be contributing factors toward 
(Continued on page 58) 


New method of meas- 


adapted for precise determination of 
field intensity. 

Some of the applications of this 
method are: (1) Investigation of 
the fundamental nature of ferro- 
magnetism; (2) Study of space- 
charge fields in many types of ap- 
paratus and (3) Study of spherical 
aberration in electron lenses. Other 
applications have been suggested 
but it must be realized that the 
unknown field to be investigated 
must be capable of being placed 
within the demountable, metal CR 
tube at the proper point. 


*The recording and reproducing heads are 
the bottle-necks at present. 


HE great increase in the num- 
ber of standard broadcast sta- 
tions, which took place during 1946 
and 1947, was accompanied by a 
general trend on the part of ex- 
isting stations to increase powers 
and coverage areas. (These two 
movements, taking place in the lim- 
ited standard broadcast band, al- 
ready well filled with operating 
stations, resulted in a squeeze to 
the limit. Each portion of the indus- 
try — the FCC, the existing sta- 
tions, the applicants for new facili- 
ties, the consultants, and all the 
others, — had to assist in the gen- 
eral squeeze that finally made it 
possible to increase the number of 
stations to such an extent.) This 
resulted in the need for new meas- 
ures to fit the expanding facilities 
into the limited spectrum. 

Some of the measures taken 
were: to revise standards so that 
stations on the same and adjacent 
frequencies could be located with 
less geographic spacing; to design 
directional antennas with greater 
suppression of signals in the un- 
desired directions; and greater su- 
pervision of the maintenance of di- 
rectional antenna patterns. 
WXKW, in Albany, New York, 
illustrates some of the problems in- 
volved. This station (then WRWR) 
was granted a Construction Permit 
for 10 kw, fulltime, on 850 KC, 
using an array of 6 towers in a 
line to produce the pattern of Fig. 1. 
Upon completion of construction 
it developed that the degree of sig- 
nal suppression specified in certain 
directions was extreme in view of 
certain irregularities in terrain, 
ground conductivities, re-radiation, 
and other phenomena. 

Both during the period of ad- 
justing the antenna and the first 
months of program tests, WXKW 
was confronted by a series of tech- 
nical and legal problems revolving 
around the critical array and the 
question of maintaining adequate 
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Two Second AM 


Unique monitoring system permits a continuous check 


protection to other stations on the 
channel. It became apparent that 
the adjustment of the antenna was 
so critical that variations of a 
slight nature which could be ex- 
pected to occur frequently, might 
result in exceeding the limits speci- 
fied in the CP. This instability was 
eliminated by major redesign of 
the phasing and transmission sys- 
tem. However, it was obvious that 
WXKW’s operation depended not 
only upon the station’s ability to 
maintain its pattern but also upon 
its ability to prove that such was 
the case. 


Monitoring System Installed 


A monitoring system was in- 
stalled which met the following 
requirements: Measure the exact 
radiation in each critical direction; 
permanent record of the signal 
strength in these directions; sim- 
plify routine pattern trimming and, 
possible major readjustments; re- 
place elaborate and costly field 
measurements which were being 
made daily at the time, as required 
by a modified CP and program 
test authority. 

A monitoring system meeting 
these requirements was designed 
by the station’s engineering con- 
sultant, R. M. Silliman, of Wash- 
ington, D. C., and was constructed 
during the first three months of 
1949. This system is unique and is 
thought to be the first of its kind. 
In effect, WXKW now makes a sim- 
plified proof of performance several 
times a day—each time by merely 
pushing a button. 

Fundamentally, the system con- 
sists of three monitoring installa- 
tions, each with an antenna, a re- 
ceiver, and a recording meter, and 
facilities at the transmitter for pro- 
viding a non-directional reference 
signal of short duration. This ap- 
pears simple, but by the time the 
completed installation was work- 


By ARTHUR F. SCHOENFUSS, Construction Chief Engineer, Station WXKW, Albany, N. Y. 


ing, many problems had _ been 
overcome, all of which made the 
project more interesting, and more 
expensive. 

During the period of adjusting 
the WXKW antenna, it was dis- 
covered that any one point in a null 
was not indicative of the signal 
strength radiated in that direction. 
This is because the effective signal 
at a point in a null was actually 
the resultant of the directly radi- 
ated signal plus re-radiated energy. 
The various signal components not 
being in phase, it was possible for 
the field at one point to go up with 
a certain change, while the field a 
hundred feet away, in the same 
direction, would go down. This 
phenomenon made necessary “Bev- 
erage,” or long wire, antennas for 
the eventual adjustment of the 
antenna. One wavelength at 850 KC 
is about 1158 ft., therefore anten- 
nas about 2300 ft. long were used. 
This resulted in sampling and av- 
eraging the signal strength over a 
distance of about two wavelengths, 
which eliminated the effects of re- 
radiation and tended to cancel out 
inconsistencies in measuring points. 

The following were the require- 
ments for the monitoring point lo- 
cations: They had to be in the 
proper directions from the WXKW 
antenna, to better than one degree: 
they had to be a minimum of fifteen 
miles away, airline distance, in 
order that the antenna appear as 4 
point source of energy; they must 
be accessible by vehicle at all times 
of the year; they must be conven- 
ient to power and telephone lines; 
each must be at the far end of 2 
half-mile stretch of terrain suit 
able for a long wire antenna placed 
radially with respect to the WXKW 
antenna, and not crossing property 
where the antenna might be sub- 
ject to interference. 

In each case the antenna wilt 
itself was installed first anc tried 
experimentally to insure that it wa 


Octobor, 194 


TELE-TECH ° 


Cob. > eo a a 


oer wrte om’ 2 at at | eS 


ao were SS of -— 


Proof of Performance 


on critical direction radiation of the antenna 


in a satisfactory location before the 
remainder of the installation was 
put in. The wire runs in one case 
along a fence and then into woods 
for the remainder of its length. In 
the other two cases, the antennas 
are in overgrown clearings, scrubby 
areas, and lightly wooded areas, 
all of which are unused. 

The antennas themselves are laid 
on the ground. They are already 
covered in part by high grass, 
weeds, and bushes, and in winter 
were covered by snow. As they 
serve only to indicate the ratios 
between a non-directional and a 
directional signal variations in 
pick-up caused by weather condi- 
tions are of no matter. Where they 
cross small streams or wet areas, 
they are supported above the water. 

Surplus army field wire with 
three conductors is used. The con- 
ductors are connected in parallel 
at each end. Each strand has 
weatherproof insulation, designed 
for on-the-ground service in all 
weather, enough copper strands to 
keep the resistance low, and steel 
strands to maintain strength. 


Antenna Terminations 


In some cases the antennas were 
terminated in their characteristic 
impedances at the far ends. This 
was done to obtain the maximum 
ratio of signal from WXKW to other 
stations on the frequency. The ter- 
minations were determined experi- 
mentally, and communication be- 
tween the ends of the antennas was 
provided by field phones using two 
of the strands. The terminating re- 
sistors, mounted in weather-proof 
boxes, connected between the an- 
tennas and ground systems. These 
Cons st of buried radials, each about 
30 ft. long, of #10 bare copper wire 
brazed at the end to a grounded 
Metal stake and all brazed together 
at the centers. Ground connections 
are made at these points. At the 
fece:ving ends, the antennas are 
Used in association with similar 
og ids consisting of 25 buried ra- 
lals 


Th: system was planned to be 
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permanent, and it was anticipated 
that station engineers would spend 
considerable time at the field points, 
in all types of weather. This led 
tc the decision to put up substantial 
buildings. Three wooden buildings 
were made. Each is six feet square, 
with a sloping roof. 

Three similar receiving recording 
units were built by the consulting 
engineer. The receivers are war 
surplus BC-946-B aircraft receiv- 
ers, which tune to the broadcast 
band. The long wire antenna is 
capacity coupled to the input. 
A.V.C. is not used, and the output 
of the receiver feeds an amplifier 
to drive the meter, and a relay 
control with several functions, see 
Fig. 2. The meter is an Esterline- 
Angus recording milliammeter, with 


Fig. 1: WXKW 10 kw, 850 KC radiation pattern. 


a linear scale of 0-100 requiring 1 
ma for full scale deflection. The 
receiver gain is adjusted to keep 
the readings near midscale. 

The moving tape is continuously 
driven by clockwork, and moves at 
34 in./sec. This serves to expand 
readings for a few seconds for easy 
analysis and record. The relay con- 
trol portion of the unit is actuated 
by any interruption of the carrier, 
so that a carrier break causes the 
slow:y moving tape to speed up 
and record on the expanded scale 
for a preset period which is nor- 
mally five or six seconds. 

With the tape moving very slow- 
ly, the antenna is switched from 
directional to non-directional op- 
eration. During this switch, the 

(Please turn to next page) 
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TWO SECOND AM 


carrier is momentarily off the air, 
which triggers the recorder. The 
high speed scale then records the 
non-directional signal. The antenna 
returns to directional operation and 
this signal also is recorded on the 
expanded scale. After a few sec- 
onds the tape returns to idling 
speed to await the next test. The 
relay control unit contains adjust- 
ments for setting the level at which 
the tape motor is triggered, the 
duration of the break required the 
duration of the expanded scale 
operation, and the duration of the 
period during which the unit will 
be unaffected by another carrier 
break (such as the momentary 
break between non-directional and 
resumed directional operation). In 
addition to this, it has a protective 
feature that locks it out should 
there occur a lengthy carrier inter- 
ruption, such as might be caused 
by transmitter trouble. Without this 
provision failure of a tube might 
result in running off a complete roll 


(Continued ) 


Power to each unit is fed through 
a Montgomery industrial timer 
which turns it on ten minutes be- 
fore a scheduled break for a period 
of approximately 20 minutes. If a 
lockout has taken place it is can- 
celled automatically upon reappli- 
cation of power by the timer. 

All the drive motors operate on 
12 volts de. In the case of two units, 
the power supplies for the receivers 
and relay units are 12 volt de vibra- 
tor supplies. These units are oper- 
ated from two heavy-duty auto- 
mobile storage batteries. (These 
units were built before it was 
known that ac power would be 
availab:e; however, they maintain 
continuity of service despite power 
interruptions, common in the rural 
areas). Each house is equipped with 
a hydrometer, a supply of distilled 
water, and a battery charger, so the 
batteries are kept “floating” while 
in use. The third unit is all ac op- 
erated, with the motor and dc fila- 
ments supplied by selenium recti- 


of tape in very little time. fiers. The recording meters and 
LONG WIRE ANTENNA 

POWER 

XTZ & TIMER 
ey SUPERHET MOTOR PROTECTIVE 

| RECEIVER f= DC AMP = f= ACTUATOR RELAY 

( NOAVC) RELAYS CIRCUITS 

= RECORDING Jude DRIVE POWER 
GROUND SYSTEM MILLIAMMETER MOTOR SUPPLY 


Fig. 2. Block diagram of apparatus at monitoring point shows functions of equipment 


Fig. 3: (Left) View of first working installation shows (1 to r) receiving unit vibra- 
tor pack, receiver, amplifier control chassis, recording receiver and heated cabinet 


Fig. 4: (Right) Photo showing one of the r-f relays in its normal operating position 
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motors are identical, and are at- 
tached to the electronic units by 
cable and plug which makes them 
interchangeable. 

The ink in the recording meters 
can freeze at low temperatures. To 
prevent this, each meter was placed 
in a specially made wooden cabi- 
net, of double thickness, with in- 
sulation between the two walls, 
This “oven” is heated by a small 
incandescent bulb, controlled by a 
Minneapolis-Honeywell thermostat. 
The element was modified to reduce 
the operating range from room tem- 
perature to the freezing range. In 
the period before ac was available 
in all houses, two automobile head- 
lamp bulbs, in series, were used 
instead of the 115 volt bulb. This 
arrangement can be seen in Fig. 4. 

When these three installations 
are used simultaneously, e.g., dur- 
ing trimming operations, the party 
line telephone service is frequently 
not available. Therefore, each house 
is equipped with two way radio to 
the WXKW transmitter. Signal 
Corps BC-474-A  transmitter-re- 
ceiver units are used, converted to 
crystal controlled operation on 2830 
KC, with the final stages replaced 
by 6L6GA’s. They are operated from 
modified PE-103 dynamotors run- 
ning off storage batteries, and are 
completely portable. Communica- 
tions antennas are strung in the 
trees near the houses. These port- 
able sets were in use during the 
initial WXKW adjustment, where 
they were used to provide commu- 
nications between the main trans- 
mitter and the field measuring 
points. 


Separate Transmitter 


A separate transmitter to pro- 
duce the non-directional reference 
signal is necessary because of the 
very low power required. The lim- 
iting fields at one mile are of the 
order of 25 MV/M in the direction 
of three recorders. This is equiva- 
lent to only a few watts into a non- 
directional antenna. The non-direc- 
tional signal is set to the maximum 
permissible directional value by 
using a low powered transmitter 
with an output of 10.5 watts. 

This transmitter uses a_ third 
crystal unit identical with the two 
in the main RCA transmitter. The 
output of the final stage is regulated 
very closely by using a high degree 
of r-f feedback. This maintains 4 
constant r-f output under al! con- 
ditions. The transmitter is si! uated 
at the tuning house under #4 owét!, 
which is the non-directional vefer- 
ence tower. The filaments are heat- 
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Fig. 5: A typical tape record of one day’s operation shows four test periods. 


ed all the time, but plate power is 
supplied only when the reference 
signal is required. 

WXKW operates with the same 
pattern day and night, but for mon- 
itoring a complete pattern change 
system had to be installed. Basical- 
ly, the system consists of a John- 
son r-f relay in each tower. In the 
normal position, the output of the 
antenna tuning unit is connected di- 
rectly to the antenna. One of these 
r-f relays is illustrated in Fig. 4 
and shows the temporary wiring in- 
stallation (between 1 and 5 AM one 
morning, in time to readjust the 
pattern). The relay is shown in the 
normal position. In the “test’’, or 
non-directional position, the unused 
antenna is disconnected from the 
tuning unit, and connected instead 
to a network which tunes the tower 
for minimum induced current, as 
indicated by its sampling loop. This 
prevents the other towers from af- 
fecting the reference tower which 
then becomes truly non-dirctional. 
In the case of the reference tower, 
it was connected to the output of 
the 10.5 watt transmitter. The aux- 
iliary contacts on the “test” side of 
this r-f relay were used to operate 
a relay to supply plate power to 
the transmitter. 

To summarize, in normal opera- 
tion the six towers are used in con- 
junction with their six tuning units, 
and the low power is on standby. 
When the six relays are operated, 
all six towers are removed from 
their normal connections. Five are 
connected to isolation circuits that 
effectively tune them out of elec- 
trical existence, and the sixth is 
connected to low power transmit- 
ter which is simultaneously turned 
on. The resetting of the six r-f re- 
lays turns off the transmitter and 
Testores the pattern to normal. 

The r-f relays are operated by 
115 volts ac power in the coupling 
houses, on separate circuits, and 
with individual fuses. The power is 
Con'rolled by a relay for each coil, 
and the relays instead of the coils 
are operated by remote control 
from the transmitter building over 
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a thousand feet away. This was 
necessary because of the problem of 
voltage drop in the wiring since the 
coils draw a high surge when first 
energized. The relay control line to 
switch to non-directional is common 
to all towers, and the relay control 
line to return to directional is also 
common so that a pattern change 
requires only the momentary ener- 
gization of one or other control line 
at the transmitter. 


Elaborate Control Unit 


Despite the apparent resolution 
of the control problem to two lines, 
an elaborate control unit was re- 
quired. The unit was designed by 
station personnel and made to order 
by Gates. It combines operating and 


‘ signalling features. Each r-f relay 


has a set of normally open auxil- 
iary contacts for each position. 
Lines are brought back from these 
to the control unit. This has six 
green and six red pilot lights, a 
pair for each tower. Thus the status 
of all relays can be seen at a glance. 
The green lights indicate normal 
operation. 

In addition to illuminating the 
green pilots, the circuits energize 
six holding relays. All these relays 
must be energized to hold the main 
transmitter on the air. Thus, after 
a test, power cannot be supplied 
until all towers have resumed nor- 
mal conditions; this prevents dam- 
age in the event of trouble. 

The non-directional control line 
is energized by pushing a “test” 
button. Although the button may be 
released immediately, a relay keeps 
the line energized until all the r-f 
relays have thrown. Simultaneously 
with this operation, pushing the 
same button breaks a transmitter 
control circuit and removes power 
from the antenna before the r-f 
relays can operate. The transmitter 
is held off the air until all of the 
six holding relays have eventually 
reclosed. This control unit can be 
operated in two modes, “manual” 
and “automatic.” In manual, the 
non-directional signal continues 


See text for explanation of the symbols appearing on tape 


until the operator presses a “reset” 
button, when the restoration se- 
quence takes place. In automatic, 
however, after a preset interval, 
the unit automatically resets the 
pattern and restores transmitter 
operation. The control unit has two 
adjustments. One is to determine 
the length of time the reset control 
line is energized (normally about 
three seconds to insure positive ac- 
tion of all relays) and one to de- 
termine the duration of the auto- 
matic cycle. A control in the low 
power transmitter determines the 
delay betwéen the time the r-f re- 
lay closes and the time it comes 
on. This is set to one-quarter sec- 
ond, to allow the recorders to come 
up to speed, and the duration of 
the signal is normally set to about 
one and a quarter seconds, so that 
the entire sequence takes place in 
two seconds. 

Pressing the control button initi- 
ates the following sequence of op- 
eration: Main transmitter goes off 
the air; tape recorders speed up; 
relays switch antenna to non- 
directional; 10.5 watt transmitter 
comes on; signal strength recorded; 
10.5 watt transmitter goes off; an- 
tenna switches back to directional. 
Main transmitter back on air — 
two seconds after it goes off the air. 
Directional signal recorded on tape 
which subsequently resumes idling 
speed. 

After such an operation each re- 
corder presents, permanently chart- 
ed, the field strength averaged over 
two wavelengths in a given direc- 
tion compared with a non-direc- 
tional signal of known value re- 
corded under identical conditions. 

This test is currently being per- 
formed four times daily at sched- 
uled times during station breaks, 
and is not noticed by the average 
listener. The duration of the pause 
required by the announcer is kept 
to a minimum. From the time the 
main transmitter goes off until it 
returns to the air, a 1000 cps tone 
is superimposed across the input to 


(Continued on page 54) 
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PART TWO OF TWO PARTS 


N addition to the photographic ef- 
fect of the pickup tube and light 
source, the reaction of the perform- 
ers and operating crew to the light 
source and its physiological and 
psychological effects within the 
studio proper cannot be overlooked. 
The amount of heat radiated, the 
natural color response to the eye 
under varied lighting conditions are 
of great importance. Mercury, for 
example, because of its discontinu- 
ous spectrum, particularly due to 
the absence of reds, has been found 
harsh and unreal. Similarly, such a 
source, rich in ultra-violet, may 
cause certain materials to fluoresce 
in most unexpected fashion. The 
erythemal effect to prolonged expo- 
sure of ultra-violet must also be 
guarded against to avoid serious 
injury to the eyes and skin. 

One of the most serious objections 
in television apparatus to the use 
of mercury lamps is the length of 
time it takes the source to reach 
full output from starting up. Equal- 
ly important is the length of time 
to restart after quenching since a 
cooling down period must intervene 
before the cycle can commence. An- 
other operational hazard is the pos- 
sibility of improper phasing leading 
to a stroboscopic effect between the 
frame frequency of the television 
camera and the cycle change in light 
output. Limited experimental use 
has thus far not revealed any seri- 
ous disturbances in this regard but 
a noticeable shift in power frequen- 
cy might introduce undesirable 
black bands in the picture. While 
this difficulty can be minimized by 
putting the lamps en different 
phases the installation becomes 
more complex and harder to justify. 
The use of auxiliary equipment in 
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Fig. 9: Diagram of a typical lighting layout for a moderately sized televisier studio 


the form of reactors for high start- 
ing voltages and limiting current 
flow also makes such equipment 
less desirable. Space has to be pro- 
vided, structural equipment sup- 
porting the lights must be heavier 
and the wiring if these transformers 
are located remotely, becomes more 
complex. 

A 1000 watt zirconium are lamp 
was tried experimentally for flood il- 
lumination but found unsatisfactory 
for this purpose because of its spa- 
tial distribution which follows Lam- 
bert’s law. Although equivalent to a 
tungsten source on a candlepower 
per watt input basis, the integrated 
volume of light, or total lumens 
from the incandescent source equals 
the product of 4x and total candle- 
power as compared to the product 
of x and the total candlepower of 
the zirconium arc. However the ad- 
vantages of a high brightness in 
small source remains to be explored 
and more fully developed for tele- 
vision use.’ 

Incandescent sources, while they 


do not present any serious physical 
hazard, are notorious for the heat 
radiated and for the resultant dis- 
comfort over extended periods 0! 
operation. This reaction can be pre- 
dicted by a study of the energy dis- 
tribution from such a source ané 
its existence makes such illumina- 
tion less desirable. Certain advan- 


tages, however, make the use 0: 
incandescent light a definite re- 
quirement. Because of its high 


source brightness, maximum beam 
candlepower may be obtained anc 
because of the source size accurate 
beam control in pattern and distri- 
bution can be readily achieved. 
Visual color adjustment under in- 
candescent light is also more favor- 
able because of the continuity 0 
the source spectrum. 


Fluorescent sources offer excel- 
lent efficiency in visible light, radi- 
ating only a very small part in heat 
and the ultra violet portion of the 
spectrum as shown in Table II. BY 
mixing various phosphor coatings 
on the tubes, wide number of <ol0 
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Television Studios 


various light sources. Studio incorporating 


elements for easy manipulation described 


By H. M. GURIN, Development Engineer, National Broadcasting Co.. 
Inc. RCA Bldg., Radio City, New York 20, N. Y. 


response characteristics may be ob- 
tained. Because of the length of the 
tubes, a uniform distribution of 
light over broad areas with a mini- 
mum of shadows may be produced 
making this type particularly suited 
for basic illumination. Unfortunate- 
ly because of its size and low source 


TABLE Il 


Radiant Energy in Percentage of Lamp Watis 
for Various Sources 


Ultra Violet Visible Infra Red 

(below (3800°- (above 

Source 3800°A) 7600°A) 7600°) 
Fluorescent 0.5% 20.0% 79.5% 
Incandescent 0.1% 12.5% 87.4% 
Mercury (Hi Pressure) 6.9% 29.0% 64.1% 
Sun Radiation 5.0% 40.0% 55.0% 


brightness, beam control becomes 
more difficult. Additional auxiliary 
equipment is necessary to limit 
lamp current and provide the initial 
high starting voltages. These bal- 
lasts sometimes lead to operating 
difficulties in producing audible 
hum, the dissipation of heat and 
the extra weight of the transform- 
ers. 


First Consideration is Cost 


In considering the requirements 
for basic illumination the matter of 
costs is usually the first to be reck- 
oned with. The expenditures in- 
volved include not only the initial 
cost of the equipment under con- 
sideration but the cost of installa- 
tion, the useful life, maintenance, 
lamp replacement and the man- 
power required to operate the 
equipment. For the three sources of 
illumination discussed above and in 
consideration of the factors previ- 
ously mentioned, there is little 
doubt that fluorescent is the most 
expensive with incandescent the 
least costly. However, if the criteria 
for selection is based on the quality 
of technical performance, a combi- 
Nation of the best features of all 
should be applied. 
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With this in mind a lighting plan 
has been evolved for a typical, mod- 
erate sized, television studio. The 
advantages of filament and fluores- 
cents have been combined to give a 
highly acceptable balance with ade- 
quate adaptability to meet a wide 
variety of operating conditions. As- 
suming the dimensions to be 30’-0” 
wide x 60’-0” long x 20’-0” high, 
the ceiling layout of the fixtures 
may take the form shown in the 
diagram, Fig. 9. Also shown in Fig. 
9 are the proposed catwalks and 
light bridge where the switching 
and adjustable controls are located. 
Scenery height is usually approxi- 
mately 10’-0” high. Sufficient fluo- 


. rescent fixtures have been provided 


to permit their use in a _ semi- 
permanent position in order to min- 
imize the amount of adjustment 
necessary together with a group of 
adjustable units for front and fill 
lighting. They have also been locat- 
ed in such a manner as to provide 
uniform illumination even when 


sets are arranged in irregular pat- 
terns. The ballasts have been shown 
remotely located to reduce the pos- 
sibility of audible hum, radiant heat 


from the ballasts, and to keep the 
suspended weight to a minimum, 
For additional front fill lighting, ad- 
justable incandescent flood lighting 
is indicated in limited quantity to 
obtain the maximum basic or gen- 
eral illumination. If the occasion 
warrants, fresnel spot lights with 
controllable beam patterns may be 
substituted. However, such units 
are generally reserved to form the 
modelling lights, cross lighting, and 
backlighting. 

In order to avoid any obstruction 
to camera mobility on the studio 
floor almost all lighting is suspend- 
ed. A convenient way is to have 
the lights supported from a pipe 
grid near the ceiling. The lights 
hung in the center of the studio 
should be lowered to the minimum 
mounting height so that the front 
fill light comes into a set not over 
60° but preferably at 45° or even 
less to reduce shadows under the 
eyes, nose, and chins and to obtain 
some detail in this area. This factor 
is particularly important since 
lighting from the floor even in small 
amounts may frequently be impos- 

(Please turn to next page) 


Fig. 10: (Left) Spaced ceiling pantograph 
units of the type shown provide a flexible 
method for handling problems of fill light. 
Fig. 11: (Below) View of lighting facilities 
installed in NBC’s Studio “C”, New York 
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Fig. 12: Fluorescent and filament sources, mounted in stands with large roller casters, are used to complement lighting from ceiling fixtures 


sible without seriously hampering 
the movement of the performers 
from set to set or of the camera 
equipment. 

A flexible method in handling the 
problem of fill light from a suspend- 
ed fixture has been devised by the 
use of an adjustable support mount- 
ed from the ceiling grid. Spaced at 
frequent intervals (approximately 
4’-0” on centers), these supports 
may be lowered manually to any 
desired height and any fixture being 
on the bottom. A receptacle, wired 
for the maximum current antici- 
pated can be made part of the unit. 
In order to take up the cable for 
various lengths of the telescoping 


hangar, clips are attached to the 
sides thereby preventing any cables 
looping far enough below the light- 
ing unit itself to interfere with reg- 
ular operations. These units can 
accommodate various lamps_ by 
suitable counterweights, spring ten- 
sion, or worm gear drives. Fig. 10 is 
an illustration of such a unit. 

A peripheral catwalk is also very 
useful in keeping spotlights off the 
floor when modelling light, back 
lighting and cross lighting are re- 
quired. The catwalk should be 
below the pipe grid to avoid bad 
shadows from the equipment which 
is hung from the grid. 

Unfortunately, all lighting cannot 


Fig. 13: Interior view of Studio 8G in Radio City (NBC), adapted for TV programming 
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be restricted to ceiling suspension 
and some provision for floor broads 
with a large degree of mobility must 
be allowed for. Filament and fluo- 
rescent sources in open reflectors 
mounted on stands with large roller 
casters have been successfully used 
for this purpose and are shown in 
Fig. 12. 


Light Switching Control 


To complete the description of the 
system outlined for a typical studio, 
the switching control of the lights 
should be included. It is desirable. 
of course, to be able to vary the 
incident illumination on a_ given 
scene. For incandescent sources, this 
may be accomplished through dim- 
mers with a consequent change in 
color temperature which might un- 
balance the color rendition unfavor- 
ably if carried too far. Another 
method which has been successfully 
applied involved the use of multiple 
lamps of which some were com- 
pletely extinguished. These lamps 
were so arranged that when under 
half-light conditions the distribu- 
tion patterns were scarcely affected. 
At the same time the color tempera- 
ture of the source remained con- 
stant. The problem is a little more 
difficult with fluorescents since they 
do not lend themselves to dimming 
as readily as incandescents. How- 
ever, if multiple tubes are used in 
a reflector they could be wired s0 
that a fraction of them could be ex- 
tinguished with the same effect de- 
scribed above. Figs. 11 and 13 are 

(Continued on page 56) 
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Phileo's New Built-In TV Aerial 


A description of the constructional and operational 
features of the system now used in all receiver models 


HE Philco built-in aerial sys- 

tem consists essentially of two 
parts; an antenna that covers both 
the low band (54-88 MC) and the 
high band (174-216 MC) and a 
tunable circuit for matching the 
aerial to the standard 300-ohm in- 
put line to the tuner. 

The physical characteristics of 
the system are illustrated in Fig. 
1. The antenna itself is a half-wave 
dipole consisting of two tapered 
sections of aluminum foil 0.005-in. 
thick. The narrow ends of these 
aluminum arms of the dipole are 
attached to a tunable matching 
circuit consisting of a variable con- 
denser connected across the termi- 
nals of a hairpin coil, which has two 
shorter loops attached to it at the 


antenna end. The 300-ohm line is° 


taken off at the halfway point of 
the hairpin, as shown in the simpli- 
fied coil sketch in Fig. 1. A long 
bakelite rod with a control knob 
at one end is attached to the tuning 
condenser. 

When mounted in the cabinet of 
a television receiver, the aerial is 
attached to the under side of the 
top of the cabinet. The aluminum 
foil extends across the width of the 
cabinet, near the back and is folded 
at the wide ends not only to follow 
the contours of the inside of the 
cabinet but also to provide aug- 
mented capacity between the ends 
of the dipole. The rod carrying the 
tuning knob extends from the rear 
to the front, and the knob itself 
appears in a special slot at the top 
front of the cabinet so that it is 
easy for the user to tune the aerial. 

A schematic diagram of this sys- 
tem’s equivalent circuit is shown in 
Fig. 2A. At the extreme right is the 
circuit of the antenna, or of the two 
aluminum foil sections. Note that it 
consists of both a reactance, Xa, 
and the radia’ion resistance of the 
antenna, Ra. Connected to this an- 
tenna circuit is the tunable match- 
Ing circuit, consisting of the vari- 
able condenser with reactance Xc, 
the two smaller side loops which 
are inductive with reactances 
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labeled Xi: and Xz, and the long in- 
ductive loop with reactance Xx:. 
Note at the left that the 300-ohm 
transmission line, which leads to 
the tuner and is labeled Tr, is 
tapped off the long coil at a point 
which corresponds to an impedance 
of about 300 ohms. This obviously 
resul’'s in a good match between 
the antenna (foil) and the lead-in 
(twin-X) to the tuner and input 


Fig. 1: Physical appearance of cabinet antenna, 


Fig. 2: Equivalent circuits of the system for high and low band impedance matching 


circuit, and hence a minimum 
standing wave wave ratio. 
This point is graphically shown 
in Fig. 2B, which indicates that the 
matching circuit connected to the 
antenna is tuned for each channel 
to an impedance of about 1500 
ohms. By choosing the right point 
on the long loop at which to tap 
off the 300-ohm line, the line’s im- 
pedance can be effectively matched. 
The actual ‘ap-off point is approxi- 
mately halfway along the length of 
the long loop. 
Considering the matching circuit 
and equivalent antenna circuit 
again, over the low band, 54-88 MC, 
the radiation resistance, Ra of the 
antenna is fairly uniform and low 
in value, while the antenna’s re- 
actance, X:, is capacitive as shown 
in Fig. 2C. Hence to bring this an- 
tenna circuit to resonance for tele- 
vision channels 2 to 6, the matching 
circuit must be inductive. The rela- 
(Continued on page 60) 
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Vestigial Sideband 


_ New unit for television transmitters employs purely 
signals; is smaller in size and simpler electrically 


By E. BRADBURD, R. S. ALTER, and J. RACKER, Federal Telecommunication Labs., Inc., Nutley, N. J. 


O conserve spectrum and reduce 

bandwidth requirements of the 
receiver, a television transmitter 
must conform to a_ vestigial, or 
quasi-single, sideband characteris- 
tic. The vestigial sideband (VSB) 
filter to be described in this article 
provides this output with a simple 
mechanical and electrical design. 
While engineered specifically to 
meet the requirements of television 
transmission, the principles em- 
bodied in this design also have ap- 
plication in other fields where high 
frequency equipment is employed. 

At present there are two methods 
in use for obtaining the vestigial 
sideband characteristic in television 
transmitters. The r-f coupling net- 
works following the modulated ra- 
dio frequency stage can be designed 
to attenuate the undesired sideband 
—or a filter can be placed at the 
output of the transmitter to achieve 
the desired result. In the latter case, 
the complexities of filter design are 
eliminated from all circuits con- 
taining tubes or replaceable ele- 
ments. This permits readjustment of 
all circuits after a tube is replaced 
primarily on the basis of maximum 
output, thereby simplifying the 
tuning procedure. In this article we 
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Fig. 1: Vestigial Sideband Characteristic 


are concerned only with this second 
method. 

Fig. 1 (solid lines) is the ideal 
sideband characteristic curve speci- 
fied by the FCC for television 
transmission. Two important fac- 
tors are indicated by this curve. 
One is that the signal must be at- 
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tenuated at least 20 db at frequen- 
cies more than 1.25 MC beiow the 
visual carrier frequency. Secondly, 
the response between —0.75 MC and 
+4 MC (with respect to visual car- 
rier) must be essentially flat. Some 
deviation from this ideal curve is 
permitted by the FCC, as indicated 
by the dotted line in Fig. 1, but 
this deviation represents the total 
tolerance for the entire transmit- 
ter. Hence, in determining the 
minimum response requirements of 
the VSB filter, the transmission 
characteristics of the transmitter 
coupling networks and antenna 
system must also be considered. 
In addition to providing the 


proper frequency response, the 
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Fig. 2: m-Derived high pass T section 


VSB filter phase response must be 
such that the overall system phase 
characteristic is essentially linear. 
This is not a very critical factor, 
however, since it is possible to in- 
troduce phase correction networks 
in other parts of the transmitter 
which compensate for phase distor- 
tion (within reasonable limits) in 
the VSB filter. 
The vestigial sideband filter must 
also meet a number of mechanical 
and economic requirements. Simple 
design, both electrical and mechan- 
ical, small size, rigidity, and a sin- 
gle physical unit for an entire band 
(low or high frequency) are very 
desirable features. It must be effi- 
cient, and capable of handling large 
currents, voltages, and power. Fur- 
thermore, the filter should be of 
the type that can be tuned at the 
factory and require no further ad- 
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Fig. 3: Constant K high pass T section 


justment at the installation or dur- 
ing operation by the station staff. 


Filter Design Considerations 


In order to obtain the required 
sharp cut-off characteristic, a sur- 
vey of many types of filters was 
made and it was concluded that 
either a ladder network or a lat- 
tice network could provide the de- 
sired result. The lattice network is 
a balanced type of circuit. It wil! be 
shown subsequently that it is nec- 
essary to use transmission lines as 
elements in these circuits — with 
the coaxial type of line being the 
most convenient to use. Since use 
of coaxial lines in a balanced cir- 
cuit introduces many complexities, 
a lattice network was not consid- 
ered suitable for this application. 
In addition, the values of reactances 
in the arms of lattice networks are 
very critical, making extremely 
accurate tuning necessary. This, of 
course, is not desirable. 

These considerations lead to the 
choice of the ladder network as the 
desirable configuration for the fil- 
ter. Among the ladder structures, 
the constant resistance or a conven- 
tional pure reactance type of circuit 
could be chosen for this application. 

The constant resistance network 
absorbs the energy of the rejected 
band in a resistor—and the energy 
of the pass band is delivered to the 
load. Inasmuch as all the incident 
energy is absorbed in the (filter 
structure, a properly designed net- 
work of this type presents a con- 
stant resistance to the generato! 
over both the reject and pass bands. 
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reactive network in attenuation of undesired 


and mechanically than many existing designs 


The conventional pure reactance 
network reflects the energy in the 
reject band. This is true for all 
purely reactive four terminal net- 
works. The relationship between 
the attenuation and the input SWR 
is given by: x = 10 log. (4+1)°/47; 
where a = Attenuation in db and 
1, = SWR in voltage. 

This reflected energy in the stop 
band can be absorbed by the gen- 
erator. If a short length of coaxial 
line (i.e. less than 0.01 usec long 
which for air lines is approximately 
10 ft.) is used to connect gen- 
erator and the filter, the echoes pro- 
duced by this reflected energy are 
not perceptible. The total amount 
of this rejected energy, for a tele- 
vision transmitter rated at 5 kw 
syne peak, is in the order of 100 
watts. This power has to be ab- 


sorbed in the output stage of the . 


transmitter (which in this case is 
the generator) and since this power 
is so small, it places no undue 
strain on the transmitter. 

The constant resistance filter is 
inherently more complicated than 
the purely reactive network be- 
cause it actually consists of two 
filters in series or parallel (one for 
pass band energy and one for stop 
band energy). Hence it is more 
costly to construct. 

For these reasons, it was felt that 
the purely reactive structure would 
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Fig. 4: m-Derived terminating half section 


do the required filtering in the most 
economical and straight forward 
manner. Among the ladder types 
of purely reactive filter structures, 
the use of one or more “m” derived 
sections seemed the best way to 
obtain the sharp cut-off character- 
istic with the small pass band at- 
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Fig. 5: Tuning the 
series arm of the new 
VSB filter for maxi- 
mum output reading 
on an audio amplifier 


tenuation 
cation. 

The ideal curve recommended by 
the FCC, having .absolutely sharp 
corners, obviously cannot be real- 
ized in practical configurations. In 
addition, for purely reactive net- 
works, such a filter would have a 
very distorted phase response. Some 
compromise with the ideal is there- 
fore indicated. The dashed line in 
Fig. 1 shows the deviation from the 
theoretical on which the design of 
this filter is based. (The high fre- 
quency cut-off is obtained by the 
video and radio frequency ampli- 
fier coupling networks and diplex- 
er.) This fixes the phase charac- 
teristic so that a uniform phase 
delay at video frequencies can be 
obtained through the use of phase 
compensation circuits. 

A schematic diagram of the “m” 
derived high pass filter is shown in 
Fig. 2. The prototype of this filter 
(when m = 1) is shown in Fig. 3 
and is the familiar constant “k”’ 
network. The values of the con- 
densers and inductances in the ‘‘m” 
derived filter, as indicated in Fig. 2, 
are conventionally given in terms 
of the prototype values C, and Lx. 
C,, and L., are determined from the 
following relationships: 

Cru = 1/4xf.Z. 
La = Z./4rf, 


required in this appli- 


where Z. is the nominal character- 
istic impedance of the filter: f. is the 
cut-off frequency of the filter, and 
is equal to the visual carrier fre- 
quency minus 1.0 MC. 
In designing the “‘m” derived fil- 
(Please turn to next page) 


Fig. 6: Filter section attenuation curves 
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VESTIGIAL SIDEBAND 


ter Lx and C,, are calculated first. 
In this case Z, is 51.5 ohms while f, 
varies depending upon the channel 
for which the filter is adjusted. To 
obtain a sharp cut off, a frequency 
of infinite attenuation is placed just 
below the cut-off frequency. The 
value of m for this section is then 
determined through the use of the 
equation: 


where fo is set equal to the carrier 
frequency minus 1.5 MC. For chan- 
nels in the high band (174 to 216 
MC) the value of m is approxi- 
mateiy equal to 0.07 (for the low 
band approximately 0.15). 

Knowing the value of m, L., and 
Cy., the required series and shunt 
condensers, and the shunt induct- 
ance can be calculated. In the high 
band the order of the magnitude of 
the circuit elements is as follows: 
Series condensers — 100 puf; shunt 
condensers — 2 wuf; and shunt in- 
ductance — 0.3 uh. The circuit pa- 
rameters for the shunt elements can 
be obtained in practice with co- 
axial line elements (necessary to 
get low loss and high power rat- 
ings) and hence it is safe to pro- 
ceed with the design. 

The next factor to be considered 
is the selection of terminating net- 
works so that losses due to mis- 
match are minimized. There are 
two points at which mismatch may 
occur assuming that the theoreti- 
cal values of the “m” derived filter 
can be achieved in practice, i.e. 
there is no mismatch between sec- 
tions or terminating networks. One 
such point is between the generator 
output and the filter input and the 
other is between the filter output 
and antenna system. The generator 
line and antenna both represent 
51.5 ohm resistive impedances so 
that if the filter also represented a 
51.5 ohm resistance at its termi- 
als, a perfect match would be 
achieved and no losses incurred. 
However, the “m” derived network 
with the value of m equal to 0.07 
has a_ characteristic impedance 

- which is far from uniform in its 
pass band and hence poor match- 
ing would be obtained to a constant 
resistance load over the pass band. 

In order to reduce the mismatch 
between filter and generator or load, 
an appropriate terminating network 
must be utilized. This network 
serves the function of minimizing 
the variation of the characteristic 
impedance of the filter around the 
51.5 ohm value in a particular fre- 
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Fig. 7: Typical composite high band filter 
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Fig. 8: Phase shift curve of composite filter 
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Fig. 9: Time delay vs. frequency for compo- 
site filter. (shown relative to delay at 4 MC) 


quency band. i. effect these net- 
works are matching circuits cou- 
pling the filter with the constant 
impedance generator line and load. 

Fig. 4 is the schematic diagram 
of the conventional ‘‘T”’ terminating 
half section for an ‘‘m” derived 
filter. It can be shown that for a 
perfect match the generator and 
load impedance (W) at any par- 
ticular frequency should be equal 
to: 


— 1 +X (1-m2) 


Table I tabulates values of W 
versus frequency over a typical TV 
channel and shows the resulting 
loss in db due to mismatch at both 
ends of filter when terminated in 
51.5 ohms for m = 0.25, m = 0.30 
and m = 0.35. It is readily seen 
from this table that m = 0.3 pro- 
vides the best overall matching 
network. For m = 0.3 the mismatch 


loss at 4 MC above carrier is only 
0.6 db. In addition there are mis- 
match losses between sections with- 
in the filter at those frequencies ior 


TABLE | 
CALCULATED MISMATCH LOSS (DB) FOR 
DIFFERENT VALUES OF “m” 


m=0.25 m=—0.30 m=0.35 
Frequency 
—.735 MC 0.08 0.64 1.48 
—.5 MC 0.03 0.12 0.60 
vis. carrier 0.31 0.01 0.10 
+2 MC 0.93 0.38 0.08 
+4 MC 1.05 0.59 0.23 


which W is not equal to Z.. How- 
ever, these internal losses are very 
small and can be neglected. 


Now that the optimum terminat- 
ing networks have been determined, 
it is necessary to ascertain the num- 
ber of filter sections required to 
give the desired cut-off characteris- 
tic. It is known that maximum at- 
tenuation of the lower sideband 
should occur at the adjacent chan- 
nel sound carrier frequency which 
is 1.55 MC below the visual carrier 
frequency. It is also necessary to 
attenuate all energy in the fre- 
quency band beyond 1.25 MC below 
the visual carrier by at least 20 db. 

The attenuation of the two ter- 
minating half sections and the “m” 
derived section can be calculated 
through the use of the following 
expression: 

2 = 20 log, (Yx.+m)/(Y,—m) 
where Y, = 1—(1/|X,|}) and x = 
attenuation of a full “tm” derived 
section. 


Fig. 6 plots the attenuation versus 
frequency for the two terminating 
half sections and the one ‘‘m” de- 
rived section, and the total attenu- 
ation characteristic for all three. It 
is seen from this latter curve that 
additional filter sections are re- 
quired since the cut-off is not sharp 
enough and curve dips down to less 
than 20 db. The insertion of an- 
other section with m = 0.07 (dot- 
dash lines) does provide the desired 
cut-off characteristics. Hence the 
circuit shown in Fig. 7, containing 
two terminating half sections with 
m = 0.3 and two filter sections with 
m = 0.07, gives a satisfactory ves- 
tigial sideband characteristic. 

The phase response of this filter 
can be approximately determined 
through the use of the equation: 


B = 2tan™! a 


=1X,] 


with the phase response of the ter- 
minating sections added to that of 
the filter sections in the same man- 
ner as the attenuation response 
curves were treated. The overall 
phase response of the VSB filter }s 
shown in Fig. 8. The time delay }5 


(Continued on page 52) 


TELE-TECH °* October. 1949 


DuMont’s TV Allocation Plan 


Proposal to FCC calls for 81 six-megacycle channels; 


UHF allocations are chosen to minimize 


S was to be expected Dr. Allen 
B. DuMont, long one of the 
most active figures in the TV alloca- 
tions field has produced an alloca- 
tion plan which has been submitted 
to the Commission for discussion at 
the current hearings. This is not the 
first he has produced, nor do we ex- 
pect it to be the last. Besides having 
many common traits in the field of 
engineering eminence Dr. DuMont 
shares with Major Armstrong a 
faculty for outspokeness and action 
when it comes to FCC matters. 
Therefore it is not surprising to 
find that the DuMont TV allocation 
plan while being apparently some- 
what reactionary is also very sound 
from an engineering point of view 
and goes much further than the 
FCC does in presenting a solution 
to the problem. Inevitably in a 
situation like this some operators 
will be inconvenienced and forced 
to spend more money but its effect 
is like that of a surgeon who op- 
erates so that the patient may live. 
This plan advocates the alloca- 
tion of the entire block of frequen- 
cies 476 MC through 890 MC in 6 
MC channels to the public televi- 
sion service, and the denial of the 
Bell Telephone Laboratory’s re- 
quest for space in this band. In- 
cluding both VHF and UHF 81 
channels will be available. By maxi- 
mum utilization of the present 
VHF spectrum four channels will be 
available for most of the 140 metro- 
politan districts and 48 UHF chan- 
nels will be available for other 
communities. 12 UHF channels will 
be reserved for smaller communi- 
ties for use when economically 
feasible and nine for non-commer- 
tial educational use with full 
metropolitan power. At the time 
the plan was presented to the Com- 
mission it had been developed only 
a iar as the first 326 major mar- 
kets, but the complete plan was 
Promised for the hearings. 
Particular attention is paid to 
the economic aspect of mixed UHF 
and VHF areas. Such operations 
wor hardship on both station and 
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interference 


Television Channels by Type of 
Service 
List of television channel numbers and 


frequencies grouped by type of serv- 
ice recommended. 


Channel Channel 
Group Numbers Quantity Freq. (MC) 
A 2-13 12 54-72 
76-88 
174-216 


Recommended Service:—Commercial, full- 
power operation in the VHF band ac- 
cording to a prescribed plan. 


B 14-61 48 476-764 
Recommended Service:—Commercial, full- 
power operation in the UHF band ac- 


cording to a prescribed plan. 


Cc 62-73 12 764-836 
Recommended Service:—Commercial, com- 
munity-powered operation on a first-come, 
first-served basis to suplement the pre- 
scribed VHF and UHF allocation plans. 


D 74-82 9 836-890 
Recommended Service: — Non-commercial, 
full-powered operation on a_ first-come, 
first-served basis for educational insti- 
tutions. 


receiver owners. The economics of 
the situation are obvious and do not 
require discussion in this article. A 
very important point, which con- 
cerns the station owners primarily 
is that of changes of frequency for 
existing stations. Fourteen operat- 
ing stations and nineteen CP hold- 
ers are affected in,that some kind 
of frequency change is required. 
Twelve operating VHF ' stations, 
and fourteen CP holders are sched- 
uled to move to UHF operation. 
Two operating stations and five 
CP’s must transfer to new VHF 
frequencies. The reasons underly- 
ing these recommended moves are 
the foundation stones of the whole 
plan. Briefly, they are: A minimum 
spacing of 200 miles between co- 
channel stations; A minimum spac- 
ing of 70 miles between adjacent 
channel stations; Minimum of four 
VHF channels to each city to pre- 
vent intermixing of VHF and UHF 
stations; Retention of existing 
grants as far as possible in the 
cities in which they were granted. 
A “period of grace” of two years in 
which the plan would come into ef- 
fect, to be followed by a year of 
dual frequency operation similar 
to the FM frequency shift, is sup- 


posed to tone down any hardship 
occurring to the operator. 

The objects of the FCC alloca- 
tions plan are five in number and 
in descending order of priority; 
they are: To provide at least one 
television service to all parts of 
the U. S. To provide each com- 
munity with at least one television 
station. To provide a choice of at 
least two television services to all 
parts of the U. S. To provide each 
community with at least two tele- 
vision broadcast stations. Any re- 
maining channels will be assigned 
according to the need, size and 
geographical location of each com- 
munity. The DuMont plan goes 
much further in its attention to 
questions of interference caused by 
co-channel, adjacent channel, image 
and local oscillator interaction. 
The Canadian border cities have 
been considered as well as Mexico 
and Cuba, and the DuMont plan 
makes provision for services in 
these countries. 

The plan takes into considera- 
tion the principles that the major 
portion of the allotted spectrum 
should be pre-assigned for metro- 
politan power commercial stations 
to make maximum use of the avail- 
able channels. A few channels 
should be provided for community 
services on a first-come first-served 
basis and a few channels should be 
reserved for non-commercial edu- 
cational services on a first-come 
first-served basis. The interference 
precautions were much more com- 
plicated. For instance, the co-chan- 
nel separation is 200 miles and that 
for adjacent channels 70 miles: 
However, the restrictions imposed 
by radiation from local oscillators 
and image troubles were much 
more severe and necessitated con- 
siderably greater attention than 
was paid by the FCC allocation 
plan. In the DuMont plan, if chan- 
nel ‘“‘n” is assigned, then channels 
(n-7) and (n + 7) cannot be as- 
signed closer than 58 miles; this 
protects the class “B” 29 miles 
service area. Picture image inter- 
ference is reduced by not assigning 
(n — 15) nor (n + 15) closer than 
75 miles. This eliminates the 1.5 
MC beat caused by the picture car- 
rier of an undesired station 15 
channels above the desired station 
where the receiver rejection is as- 
sumed to be 24 db. Sound image 
interference is eliminated by sim- 
ilarly placing an embargo on chan- 
nels (n — 14) and (n +14) for a 
distance of 58 miles. This protects 
class “B” service against the 3 MC 
beat from sound carriers. 
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T an easterner, the Pacific Coasi 
area has become known mainly 
as a center of advanced research 
where noteworthy developments 
have originated. It is the home of 
large radio and electronic laborato- 
ries at Stanford, at Cal. Tech. and 
the Universities of California, Ore- 
gon, Washington, etc., which have 
figured so prominently in recent 
electronic advances. In addition the 
Naval Electronics Laboratories at 
San Diego, Naval Ordnance at In- 
yokern, Calif., and several of the 
western aircraft manufacturers 


maintain large centers of research 
along electronic lines. The technical 
program of the 1949 West Coast 


HE cover shot shows Dr. Harry 
F. Olson, the world renowned 
acoustic authority, standing beside 
the equipment he will use to dem- 
onstrate his latest version of the 
well known LC-1-A speaker. He 
will present a paper on the RCA 
515 Sl Dual-Cone Speaker, as it is 
now known, at the Fall Meeting 
of the IRE in Syracuse, N. Y., No- 
vember 2, 1949. 

Rated at 25 watts, this speaker 
can be used in any system where 
high quality reproduction is a re- 
quirement, such as luxury model 
radio and TV receivers, station 
monitors and sound reproducing 
systems. Its size, 15 1/3 by 6 1/2 
inches, makes it suitable for use 
as a replacement unit in many 
cabinets. For new applications a 
“baffle” consisting of a 5 to 10 cubic 
foot enclosure lined with a one 
inch thickness of sound. absorbent 
material with a hole of between 
three and six inches in diameter 


New High Fidelity Dual Cone Loudspeaker 
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Fig. 2: Frequency response characteristic of 
$15S1 speaker mounted in infinite baffle 


1949 West Coast IRE Convention Report 


Convention of the IRE was sianted 
therefore toward the coverage of 
some of these projects. 

The fifth Pacific Electronics Ex- 
hibit, held in conjunction with this 
Convention August 30, thru Sep- 
tember 2nd, was instrumental in 
calling attention to the surprising 
amount of manufacturing also be- 
ing handled by the numerous com- 
panies now operating in that area. 
At the exhibit in the San Francisco 
Civic Center Auditorium more than 
100 exhibitors were enabled to dis- 
play or demonstrate their products, 
through the efforts of the West 
Coast Electronic Manufacturers’ 
Association. 


immediately below the speaker is 
recommended. 

An unusual feature in this type 
of speaker is the use of a dual air- 
gap for the twin voice coils. A two- 
pound Alnico magnet is designed 
so that the pole pieces and yokes 
form a bridge network to each air 
gap and thus effectively produce 
separate gaps for each coil. This is 
shown in the cutaway view in Fig. 
i. The two cone construction is de- 
signed so that the cross-over fre- 
quency is about 2,000 cps with high 
sensitivity from 40 to 12,000 eps. 

Fig. 2 shows the response curve 
of the speaker mounted on an in- 
finite baffle; it is noteworthy that 
the response is substantially flat 
from 50 to 10,000 cps. The directiv- 
ity pattern is practically uniform 
over the whole range through an 
angle of 60°. A fault commonly 
found in this type of dual speaker, 
that of mechanical linkage between 
the two cones due to improper iso- 
lation between the two diaphragms, 
with its resultant interference 
characteristic, has been overcome 
by designing the suspensions so 
that the two cones oscillate as one 
in the range of crossover frequen- 
cies. In fact the system is so de- 
signed that in lieu of the usual 
multi-element network usually re- 
quired for a speaker of this type 
only a single condenser is required 
to divert the low and high frequen- 
cies to the proper voice coils. 

To ensure that the correct coup- 


is an active 
group of over fifty concerns manu- 


This organization 


facturing electronic parts and 
equipment in eleven Western states. 
The group, organized during World 
War II, provides a close coordina- 
tion between western manufac- 
turers, to improve their commercial 
and technological developments. A 
list of WCEMA members and prod- 
ucts manufactured is available on 
request to the secretary, Fred W. 
Flack, 1260 W. 2nd St., Los An- 
geles (26), Cal. 

A third part of this convention, 
the series of guided field inspection 
trips to the University of Cali- 
fornia, Naval Shipyards, Hewlett- 
Packard and _ Ejitel-McCullough. 
Companies, and to the KGO and 
KRON TV transmitters was wel! 
attended. 


(Continued on page 60) 


Fig. 1: Cross sectional view of the new loud- 
speaker showing magnet construction and 
mounting of large and small cone sections 


ling exists between the speaker 
and the driving amplifier two new 
output transformers have been in- 
troduced. In each case the set- 
ondary is designed to work into 4 
voice coil impedance of 16 ohms at 
400 cps. One model, the 213T1. is 
designed for line-to-voice coil op- 
eration with six primary taps cov- 
ering 250 to 2,000 ohms; the other. 
the 214T1, is designed for a push- 
pull output stage with an im- 
pedance of 4500 to 14.000 ohms. 
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Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau 


FCC CAN BE CALLED FEDERAL TELEVISION 
COMMISSION—The FCC hearings on television stand- 
ards and allocations with the future inauguration of 
color video as the uppermost subject, which commenced 
Sept. 26, were certain to be the longest and largest and 
most fraught with significance for the radio broadcast- 
ing-television industry in the history of the Commis- 
sion. More than 175 requests for appearances at the 
proceedings had been received, but more in the public 
eye than the testimony and views of the leading execu- 
tives, engineers and scientists of the radio industry 
will be the demonstrations of their color television sys- 
tems by the Radio Corporation of America and Colum- 
bia Broadcasting System. In fact, the Federal Com- 
munications Commission during the latter part of 
September and throughout October in all probability 
might well be called the “Federal Television Commis- 
sion” because the FCC will have little else on its mind 
and in its functioning than Television’s blueprint. 


CANNOT WAVE WAND FOR INSTANTANEOUS 
SERVICE—Granted that Color Television has received 
tremendous impetus in recent weeks through the state- 
ments of Chairman Johnson of the Senate Interstate 
Commerce Committee and the letters of FCC Commis- 
sioner Robert F. Jones to CBS President Frank Stan- 
ton, RCA Laboratories Executive Vice President C. B. 
Jolliffe and Color Television Inc. of San Francisco, the 
plain facts are—and the public should realize it—that 
NO magic wand can be waved to produce color televi- 
sion overnight. President Benjamin Abrams of Emerson 
Radio brought out emphatically the truth of the situa- 
tion that color video has to go through a process of test- 
ing and production engineering so it could probably 
not become a widespread public service for two or 
three years and maybe not until 1953. RCA and CBS 
have definitely and successfully answered the far- 
fetched charges that the radio industry is holding back 
color video. 


BROAD BAND UHF SYSTEM IMPORTANT TO 
MOBILE RADIO—Needs of mobile radio communica- 
tions in the Ultra-High Frequency portion of the spec- 
trum have precipitated a controversial storm that might 
be one feature of the FCC television hearings. It re- 
volved around the petition of the Bell Telephone Lab- 
oratories for assignment of 30 MC—470-500 MC—for 
operation of its broadband multi-channel for general 
public mobile telephone communications to remedy the 
Congestion in the mobile services in urban centers and 
to accomplish conservation and efficiency in the use of 
frequencies. The Television Broadcasters Association 
carried the main attack against the Bell Laboratories’ 
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request on the ground that the entire UHF band should 
be given over to television and the Society of Motion 
Picture Engineers inferentially were thought to side 
with TBA in their demand for 3000 MC for a nationwide 
competitive theater TV system. Dr. Oliver E. Buckley, 
President of the Bell Laboratories, signed the petition 
and statement on the broad band system which was 
submitted to the FCC. Because the mobile radio services 
are of such importance to the public and U. S. business 
and industry, it was generally conceded that the FCC 
would grant this space for broad band multi-channel 
operation. 


COY TO REMAIN AS FCC CHAIRMAN—Readers 
of Tele-Tech and other radio industry publications can 
apparently put in the wastebasket the rumors about 
FCC Chairman Wayne Coy leaving the Commission to 
head the Television Broadcasters Association or another 
radiobroadcasting industry post. He has indicated he 
plans to remain at the FCC helm for the foreseeable 
future. Undoubtedly the bright chances of Congres- 
sional enactment of the increase in government salaries 
—the FCC Chairman to receive $18,000 and Commis- 
sioners to get $16,000 (instead of present meagre $10,000 
per year)—motivated Mr. Coy’s decision to a major de- 
gree. Incidentally, the woman FCC Commissioner, Miss 
Frieda Hennock, is understood to have told President 
Truman in a recent White House conference her sound 
views that the American public would benefit most by 
a well-established black-and-white television system 
on a nationwide basis rather than rushing into color 
TV before its developments and system are fully tested. 


U. S. AND CANADA IRON OUT MOBILE RADIO 
PROBLEMS—In order to establish allocations assign- 
ments and power standards to avoid interference in the 
Mobile Radio services, top FCC engineers and technical 
officials of the Canadian Department of Transport’s radio 
divisions have engaged in discussions on ways and 
means of eliminating interference. As a result of the 
conversations, the two countries are slated to draft an 
agreement on the mobile radio services. Similarly, in 
marine radio, the Great Lakes with U. S., British and 
Canadian government and industry observers partici- 
pating, are to be the scene in early October of the testing 
and operation of the new proposed world standards for 
auto alarms on marine radiotelephony, using 2182 KC. 
British and American official models are being tested for 
submission of the most successful system to the next 
CCIR (Consultative Committee on International Radio 
to the International Telecommunications Union.) 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington Editor 
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ransducers, 


mplifiers and 


3-Speed Turntable 


The LP743 is a 3-speed phono turntable 


(383 1/3, 45, and 78 rpm) with an instantane- 
and 


ous speed selector is designed and di- 


mensioned for easy replacement of old 
tors in the average console. 


mo- 
It is 12-in. long, 


15-in. wide and overall height is 6% in. 
Noise level is 30 db below maximum record- 
ing level. The turntable itself is lathe 
turned and balanced. List, $49.95.—Rek-O- 


Kut Co., Inc., 38-01 Queens Blvd., Long Is- 
land City 1, N. Y. 


Phono Amplifier 

Unlimited flexibility is provided by the in- 
genious design of the compact preamplifier 
1825 high-fidelity phono- 


unit in the model 


t 


graph amplifier. The preamplifier is detach- 
able from the main unit and can be mounted 
in any position to meet the mechanical re- 
quirements of any custom installation. A 
power output of 25 watts is delivered with 
not more than 5% total harmonic distortion. 
Frequency response is plus or minus 1 DB, 
40 to 20,000 cps. Output impedances are 4, 
8, 16, 250 and 500 ohms.—Rauland-Borg Corp., 
3523 Addison St., Chicago, Il. 


Audio Oscillator 

The model M oscillator features 
circuit which has no lower 
sible frequency of oscillation. 


a unique 
limit to its pos- 
Harmonic dis- 


than 0.2% at 
EC. 


less 
cps to 15 
increases below 20 cps and reaches a value of 


tortion is 
from 20 


all frequencies 
The third harmonic 


approximately 1° at 1 cps. Where it is de- 


sired to have extremely pure sine waves at 
the very low frequencies, an amplitude con- 
trol element having a longer time constant 


can be provided upon request.—Southwestern 
Industrial Electronic Co., 2831 Post Oak Road, 
Houston 19, Texas, 


ag 


Portable Tape Recorder 


A portable 
veloped 
earrying 


tape recorder has been de- 
which is completely housed in 2 
eases with a combined weight of 


Cartridge Clip 

The installation of the Pickering magneiic 
cartridge in plug-in cartridge holders of 
Webster Arms for 
standard records 


playing microgroove or 
is shown 


in the accom- 


80 lbs. A tape transport mechanism, 5 
separate amplifiers, and electrical interlock- 
ing controls are in one unit; power supplies, 
monitor speaker, and storage space for ac- 
cesesories and tapes are in the other. There 
are 2 input-line or microphone amplifiers 
with impedance-change switches; a recording 
amplifier; a line amplifier, a monitoring am- 
plifier; and a playback amplifier. The re- 
cording amplifier is arranged with a plug-in 
tape equalizer for easy accommodation to 
future developments. An equalizer and syn- 
chronous motor are provided for dual-speed 
operation; 734-in per sec. tape speed provides 
+2 db response from 50 eps to 10 KC and 
the range is extended to 15 KC at 15-in. per 
speed.—Audiograph Co., 1422 El Camino 
Real, San Carlos, Calif. 


sec. 


. 
Magnetic Tape Recorder 
A sprocketless system which synchronizes 
by electrical striation of standard 4-in. mag- 
netic tape is an exclusive feature of a new 


line 


of Rangertone 
Basically, a 
the tape during a 
tion to and perpendicular to the normal sound 


magnetic 
synchronizing 
normal 


tape recorders. 
signal is put on 
recording in addi- 


track. In playback this synchronizing signal 
is reproduced by a similarly mounted play- 
back head and then applied to a variable 
frequency generator (thyratron) which speeds 


up or slows down the drive motor as re- 
quired. This synchronous recording equip- 
ment maintains playback timing to such an 


accurate 


degree that the error on a % hour 
recording 


amounts to less than 1/20th of a 


sec.—Rangertone, Inc., 73 Winthrop St., New- 
ark 4, N. J. 


Input Transformer 
An easily installed 
been developed for 
microphones, and 
circuits, such as are common on any audio 
amplifier. The unit matches any source frum 
50 to 500 ohms impedance to grid. The trans- 
former is housed in a rugged, die-cast case 
with a standard jack receptacle for low im- 
pedance plug-in. Output connections are 
brought to a standard plug for the high im- 
pedance input side of the amplifier.—United 
tae Corp., 150 Varick St., New York 
» N. ¥. 


input 
matching 
pickups to 


transformer 
low 
high 


has 
impedance 
impedance 


panying illustration. The Pickering clip fits 
over the screw lugs in the cartridge holder 
and is held in place by speed-nuts; the 
cartridge slides onto the clip and its con- 
tacts are soldered to the terminals of the 
cartridge holder; cartridge and holder be- 
come one unit and when plugged into the 
arm, the unit is ready for use. Because dif- 
ferent cartridges are required, 2 cartridge 


holders with their individual cartridges are 
required for the playing of microgroove 
(33 1/3 and 45 rpm) or standard records. 
Model 140 cartridges are for microgroove rec- 
ords; models 120 and R-150, gold finished 
cartridges are for playing standard records.— 
Pickering & Company, Inc., Oceanside, L. L, 
N.Y 


Universal Bridge 

Model 1159 universal bridge is a new lab in- 
strument for measuring inductors and capac- 
itors and determining the resistive and re- 


active components of impedances. It may be 


used as a Maxwell Bridge, Hay Bridge, Res- 
onance Bridge, Series Resistance Condenser 
Bridge, and Parallel Resistance Condenser 
Bridge, Frequency range is from 20 cps to 


20 KC. Accuracy is 1%.—Freed Transformer 
Co., 1718-36 Weirfield St., Brooklyn 27, N. Y. 


Audio Amplifier 


Amplifier and power supply of model 5° 
W-1 high efficiency audio amplifier feature 
filter condensers, phase inverter, volume con- 


trol, bias supply voltage divider and hum 
centering unit as separate plug-in units t0 
facilitate instant removal for check or Tre 
placement. Power requirement is 175 watts 


for 50 watt output from two 6L6 tubes. Gain 
is rated +45 DB minimum to 100 DB maxi- 
mum.—MelIntosh Engineering Laboratory. 9! 
King St., Silver Spring, Md, 
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Test Equipment for Audio Applications 


Audio Sweep Generator 

Wave form distortion 
audio sweep 
than % of 


in the CB automatic 
generator is stated to be less 
1%, and the sweep calibration 


being adjustable 
Continuous fre- 
range is from 25 eps to 32 KC. 
this range, the automatic sweep may 
from 500 eps to 10 
may be operated 


is linear, 


) 


sweep 


frequency 
from 2 to 10 sweeps per sec. 


quency 
Within 
be adjusted to any spread 
KC, or the’ instrument 


manually. Panel calibration is direct with a 
Verni-Vider dial approximately 17-in. long. 
Complete cons.ruction and operation data is 
given in bulletin 8A which will be sent upon 


request.—Clough Brengle Co., 6014 Broadway, 
Chieago 40, Ill. 


p28. 
Amplifiers 

A new series of 4 high-fidelity 8-watt am- 
plifiers have been developed for use by radio 
television broadcasting studios, wired music 


similar in- 
nputs are 
provided 


studios and 
bridging or line 
impedances are 


applications, recording 


Stallations where 
required. Output 


for either line or voice coil connections. The 
amplifiers can be mounted in either a con- 
sole or a rack. All have a power output of 
8 watts with nominal distortion of not more 


than 2% at any frequency between 50 and 12 


KV. Response is fiat within 15 db over the 
Same range. A built-in power supply with 
low external magnetie fields minimizes hum 
problems. Noise levels ure held io more 


than 78 db 
rang 


below full output. Gain control 
is 38 db for bridging or 50 db for line 
applications.—Audio Development Co., 2833 
13th Avenue South, Minneapolis, Minn. 


Sound Pressure 
Measurement Equipment 


Improved 
equipment 


sound 
(Model 


pressure measurement 
GA-10007) for the audible 


anc ultrasonic 
Clucing several 


range has been developed, in- 
major improvements over the 


earlier range GA-1005 In this 


wide 


system. 
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instrument a tiny microphone is 
nently attached to the tip of a 


perma- 
flexible probe 


which is, in turn, mounted to a _ stainless 
steel base plug that may be assembled to 
the preamplifier as indicated in the  il- 
lustration. Sound pressures from a few 


dynes/cm? to several 


million dynes/em? may 
be measured 


directly over the frequency 


range of 50 cps to 250 KC. The output sig- 
nal is delivered by a 25-ft. cable at an im- 
pedance level of 500 ohms. Longer ex- 
tension cables may be used without appre- 
ciable effect on the frequency characteristic 
of the system.—Massa Laboratories. Inc., 


Inc., 3868 Carnegie Ave., Cleveland, Ohio. 


Graphic Twin Recorder 


Model RZ graphic recorder has been 


twin 


extensively redesigned, resulting in an instru- 
frequency range, 


ment with an extended im- 


construction, and a com- 
This unit is a cual 
which can record 


proved mechanical 
plete metallic housing. 
frequency response recorder 
simultaneously 2 signals on a 10-in. double- 
track chart. Recordings of frequency response 
characteristics, the simultaneous recording of 


noise and vibration, or beam pattern record- 
ing and directional properties of transducers 
can be conveniently made. It is powered by 
2 synchronous motors; one to drive the 


writing pens, and one for chart 

Gears of chart drive are 
and ean be synchronized with any available 
oscillator, or wave and sound analyzer.— 
Sound Apparatus Co., Stirling, N. J. 


advancement. 
interchangeable 


Recordcr 

Recordall is a new type recorder which em- 
ploys a permanent jewel to record or play- 
back continuously up to 3% ‘hours (up to 


24 hours on custom built models) on each face 
of an endless plastic band of safety film 
known as Sonaband. The Sonaband is auto- 
matically self-aligning and can be removed 
or replaced at the end of 3% hours within 
2 seconds. Each Sonaband holds over a 
mile of soundtrack which is indexed and per- 
manent, requiring no erasing or shaving. It 
is estimated that long time continuous record- 
ings will cost less than 2% cents per hour.— 
Miles Reproducer Co., Inc., 812-814 Broadway, 
New York 3, N. Y. 


Amplifier 


Model PE-100PG 10-watt amplifier has been 
designed for use with low voltage pickups 
and fine quality radio tuners. Frequency re- 


Dynaural Converter 


Based on the Scott noise suppressor, a 
line of equipment has been 
dynaural reproduction of music, 


new 
developed for 
particularly 


from phonograph recor In a dynaural 
system the bandwidth is automatically and 
continuously adjusted to conform with the re- 


quirements of the music, thus combining 
maximum fidelity with minimum noise level. 
The type 111-A is designed for use with 
standard amplifiers, phonographs and com- 
binations and has a 14-KC range.—Hermon 
Hosmer Scott, Inc., 385 Putnam Ave., Cam- 


bridge 39, Mass. 


Plug-In Amplifier 


Known as the “Sound-Screen”’, a 
plug-in amplifier has been developed 
its manufacturers claim is the 
of its kind in the miniature 
Eliminating wires, soldered 
a maze of parts, it is sealed in solid plastic, 
making it moisture-proof, shock-proof and 
tamper-proof.—The Microton Co., St. Paul, 
Minn. 


new 
which 
smallest unit 

electronic field. 
connections and 


sponse with tone controls normal is + 1 DB, 
20 eps to 20 KC. Peak power output is 18 
watts and power consumpiion is 75 watts. 
110/120 v. AC, 60 cycle, fused. Separate bass 
and treble controls, each having boost and 
attenuation ranges, provide flexible compen- 
sation of frequency response for individual 


Inc., 641 


preference.—Precision Electronics, 
Milwaukee Ave., Chicago 22, Ill. 


High-Fidelity Amplifier 


Reproducing 
phone (with 
plifier that 


from records, tuner or micro- 
interstage takeoff after pream- 
permits switching at tuner), the 


Knight 20-watt 
tures wide 
20 KC) 
output. 
porated 
any 


high-fidelity amplifier fea- 
range response (+ 1 DB, 20 eps to 
with less than 2% distortion at full 
An equalized preamplifier is incor- 
in the unit for playing reeords from 
variable reluctance or new-type mag- 
netic cartridge. It has separate bass and 
treble tone controls, 5 speaker output im- 
pedances (4, 8, 16, 250, 500 ohms), and a 
tapped power transformer for optimum 
Operation from 117-volt or 130-volt AC lines, 
—Allied Radio Corp., 833 West Jackson Blvd., 
Chicago 7, Ul. 
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New Parts, Components & Test Equipment 


TV Lead-In Clamp 


Formed to hold standard double wire tele- 
vision lead-in tape securely, the new CPC-TV 
plastic clamp is weatherproof and a good 


insulator. The opened for 


easily 


clamp is 


tape insertion and is made fast with only 
one nail or screw. Write to manufacturer 
for samples and circular P-1.—Commercial 


Plastics, Merchandise Mart, Chicago 54, Ill. 


Servo Motor 


Plate-to-plate 
of Transicoil 
sible an 


operation, a proved feature 
servo motors, now makes pos- 
important saving of weight and 


space in industrial and military control sys- 
tems. This is achieved by eliminating the 
use of an output transformer in the servo- 
amplifier through direct winding. Motor stall 
torque ranges from .25 in., oz. up to 4.25 in., 
oz.—Transicoil Corp., 114 West Worth St., 
New York 13, N. Y. 


TV Signal Generator 


The composite output signal produced by 
type 213 monoscope television signal genera- 
is suitable for 


tor modulating a TV broad- 


cast transmitter, an RF TV signal generator 
or for direct test of video portions of TV 
equipment. This model includes the following 
circuit units: monoscope sweeps; video pre- 
amplifier and mixer amplifier; monoscope and 
CR blanking; CR monitor sweeps, video and 
switching; regulated power supply; high volt- 
age power supply. Operation is from stand- 
ard 115/120 v., 60 cycle line.—Television Pro- 
jects, Inc., 3660 Coral Way, Miami 35, Florida. 
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TV Camera Tube 


Although designed for outdoor use at re- 
mote locations, the 5820 television camera 
tube may also be used with satisfactory re- 


features 
spectral 
approaching that of the eye, stability of per- 


studio cameras. Tt 
high sensitivity, a 


sulis in 
tionally 


excep- 
response 


formance at all incident light levels on the 
subject ranging from bright sunlight to a 
deep shadow, and a resolution capability of 
better than 500 lines at the center of the 
picture. The photocathode in the 5820 has a 
response characterized by high blue sensi- 
, tivity, high’ green sensitivity, good red sen- 


sitivity, and practically no infrared sensitivity. 
This latter characteristic of the response pre- 
vents any color-masking by infrared and thus 
permits portrayal of colors in nearly their 
true tonal gradation.—Radio Corporation of 
America, Tube Dept., Harrison, N. J. 


Time Delays 


An exclusive feature of the Tarrytron time 


delays is the use of a relay in conjunction 
with the time delay. This relay supplies 


@ 
ee 
TARRYTRON 
— 


_— 
* 


multiple contact arrangements, fast switch- 
ing and also automatically relieves the time 
delay heating element of the necessity of 
continual excitation after performing the 
prescribed delay. Tarrytrons are hermetic- 
ally sealed or stratopaxed with inert gases 
which completely protects them from alti- 
tude, moisture, dust or other atmospheric 
conditions. Units are supplied with timing 
ranges from 2 to 150 seconds.—Cook Elec- 
preg oo 2700 North Southport Ave., Chicago 
> x 


Plastic Fuse Case 
The fuses 


packed in a 
lected 


and holders which have been 
new plastic case have been se- 
to cover the most frequent needs of 


Me 


the design and research engineer and the 
equipment maintenance engineer in the ra- 
dio, communications, instrument and tele- 
vision fields. Several handy compartments 
are provided for the storage of screws, nuts 
and bolta—Littelfuse, Ine., 4757 North 
Ravenswood Ave., Chicago 40, Ill, 


High-Voltage Coupler 

To provide the safe insulation factor i 
quired of controls used in TV, oscillograph, 
and other high-voltage circuits, an improved 


been de 


feature has 
Clarostat 


high-voltage-coupler 


veloped for most types of controls 


on special order. Known as the type 56-125, 
the unit makes use of a plastic straighi- 
through shaft in place of the previous in 


sulating strip joining separate sections of the 


metal shaft. The new type construction 
eliminates troublesome backlash, thereby pro 
viding more critical settings. An insulating 
tube isolates the control proper from its 
mounting bushing and protects the elongated 
plastic shaft. The control-to-ground break 
down rating is better than 10,000 v.—Claro- 
stat Mfg. Co., Inc., Dover, N. H. 


° 
Decade Resistance Box 

Several new features have been incorporated 
in Daven decade resistance boxes as a re 
sult of their redesign and new mechanical 


.002 


ohm 
and it will remain within .0003 ohm through- 


construction. Contact resistance is 
out the life of the unit. All resistors in the 
box have a temperature coefficient of less 
than + .002% per degree C., at room tem- 
perature. Vibration-proof construction will 
withstand Signal Corps vibration tests. Fre 
quency characteristics are 0.1, 1, 10, and 
100 ohm steps, flat to 1 MC; 1000 ohm steps, 
flat to 50 KC; 10,000 and 100,000 ohm steps, 
flat over the audio range.—Daven Co., 191 
Central Ave., Newark 4, N. J. 


Terminal Markers 

Rapid identification of terminals, harness 
boards, switches and panels is effected with 
‘‘Spot-It’’, self-adhesive markers which are 


finger tip 
pressure to any wire end or terminal. Mounted 
on handy, pocket-size cards, 40 to the card, 


applied without moistening by 


the markers are numbered in series 1 tc 10, 
1 to 20, or 1 to 40, and are also available 
in letter series from A to Z.—Western Litho- 
graph Co., 220 Rose St., Los Angeles 54, Calif. 
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rT oT as 


Evervone knows that higher tempera- 
tures hasten the destructive forces of 
corrosion. It’s equally obvious that a 
capacitor which will take this extra pun- 
ishment will stay on the job even longer 


at lower temperatures. 
When you specify Mallory FP Capacitors 
for television receivers, or any equipment 


where heat is a problem, you can be sure 


Television Demands 
Extra Margins of Safety 


they will stand the gaff . . . they’ve always 
been designed to operate successfully at 
85° C. And at normal temperatures, you 
get an extra margin of safety that pays 


off in longer, trouble-free performance. 


Best of all, you pay no premium for this 
added dependability. Write for your copy 
of the new FP Capacitor Engineering 


Data Folder. 


FP is the type designation of the Mallory developed electrolytic capacitor having the charac- 
teristic design pictured and famous throughout the industry for dependable performance. 


P. R. MALLORY & CO., 


P.R. MALLORY & CO. Inc. 
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Capacitors 

Contacts 

Controls 
Power Supplies 


Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Rectifiers 
Switches 
Vibrators 


Resistance Welding Materials 
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Audio Engineering Society 


problems, as well as those applicable 
to highway maintenance, forestry and 


ent restricted radiotelephone operator 
permit and the raaiotelephone second- 


( 
* +3 sae = class operator license. 
to Conduct Fair, Oct. 27-29 utility radio services. Under the proposal the iyo would ' 
* : ni in- “mi Pci ducation- | 
A session on magnetic recording in is r permit that noncommercial e a 
cluaing operating problems, experi- SMPE to Talk TV at al FM broadcast stations, using trans- 
ence, standards, technical problems of Hollywood, Oct. 14 mitters with power ‘ston 10 Ys oe Ss 
Ce eee ee een  r —Talke.on television will highlight the 07 lem: De operstad by hokiers of te 9 @ 
plication, and new developments in aiks on telev 1 “ntien of the oe license as well as ot er classes : 
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the Hotel New Yorker in New York 10 ng = Holtywwed <a gu IRE-AIEE Nucleonies ; 
i = her session a _ ve ’ y es ‘ i 
ee stax Ge pollo tating methods October 10 to 14. Earl I. cai gerne) Conference Oct. 31-Nov. 2 : 
will be held. Intermodulation, tran- aig mes — a ee t — A round-table discussion, on “Eval. ; 
sient methods, and operational prob- oe d t television including a visit to Watton rr ‘De K rl T Com ton, chair- n 
lems will be discussed. Some of the voted to re ati ‘aad address by Dr. arl T. ite : ti 
technical papers which will be pre- the Pig a man of the Research ia oF etab f 
sented are: a Mt. Wilson. the papers which 20ard of the Nationa ge “rs 
itles of some o € pap lishment, will highlight the three-day 
“Longitudinal Interference”, H. W. Augustadt, Bell il] be presented are: Second Annual Joint IRE-AIEE Con- 
Yoo. Cite Laboratories, 463 West St. New  cithode Ray Tube Applications in Photography ference on Electronic —— ( 
Main in ; ” i d_ Optics. in Nucleonics and Medicine, to be he 6 
‘“ h Pi ent in AM & TV”, H. M. Gurin, _an , : ; ° . in Nucle 
gay ae Sieedehdien Co., RCA Blidg., New apie oe orcas aang in Sound Recording Trans Oct. 31, Nov. 1-2 at the Hotel Commo- 
York City 20. : Supplementary Magnetic Facilities for Photographic dore in New York City. 
“Audio Consoles for TV", R. W. Byleff, National Sound Systems The round-table discussion, by a D 
ee oe a ee Cinecolor Three Color Process. . four-man panel of scientific experts, d 
“Sound Reinforcing Systems”, A. W. Schneider, Recording through the Use of Relay Networks. oak ie Compton’s talk on “Coepera- h 
Commercial —e. Sound, Inc., 570 Lexington : ; tion Between the National Military 0 
“Logie in Relay Circuits", Design technique for ECC Proposes New License Se 
relay circuits with an introduction to Boolean r . ish- ommiuission” wl e he j 
Algebra, W. E. Keister, Bell Telephone Labora- The FCC has pi oposed _ — of November 1. Following are a few t 
tories, 463 West St., New York City. ment of a new commercial radio op- f th apers which will be presented: f 
ss tow Copting Cireut, for Audio ge ory erator license, to be known as ‘“‘Radio- 7 i ae - en a iii eceatil ne , 
F. H. Mcintosh, Consulting Engineer, 710 14t } ir 1 Operator Per- table mplitier for Biological Recording, by 
St., N. W., Washington, D. C. ie upon Paget ge vay et a Dr. Harry Grundfest, College of Physicians and f 
“Audio Techniques in TV Broadcastina”, S$. Pa- JIU , : : _ Surgeons, Columbia University, New York City. ‘ 
aie. _ B. DuMont Laboratories, Inc., classification fitting between the pres- Design of Cathode-Ray Oscillographs for Biological 
Clifton, N. J. 
“Standards — A General Discussion”, Cyril Ains- nes = ae 
worth, American Standards Association, 70 East TRUCK-TRAILER FOR MOBILE TELECASTING F 
45th St., New York City. 
Companies which will exhibit audio 
equipment and audio components are: 
Altec Lansing, Inc., 250 West 57th St., New York = 
City 19; Audio and Video Products (Ampex), 1650 
Broadway, New York City; Audio Instrument Co., ( 
1947 Broadway, Nem York City 20; Audio Devices, 
Inc., 444 Madison Ave.. New York City: Audio 
Development Co., 11 Park Place, New York City; 
Audak Co., 500 Fifth Ave., New York City; Audio 
Facilities Corp.; Ballantine Laboratories, 1060 ( 
Broad St., Newark, N. J.; Broadcast and Com- 
ponents Parts; Frank Capps Co., 244 West 49th St., 
New York City; Emery Cook, 139 Gordon Blvd., 
Foloral Park, N. Y.; Daven Co., 191 Central Ave., 
Newark, N. J.; Allen B. DuMont Laboratories, Inc., ( 
Clifton, N. J.: Electronic Workshop, Inc., 351 
Bleecker St., New York City; Fairchild Recordering 
& Equipment Corp., 154th St. & 7th Ave., White- 
stone, N. Y.; General Electric Co., Gawler-Knoop, 
Inc., 1060 Broad St., Newark, N. J.; Magnecord, 
Inc., 360 North Michigan Ave., Chicago 1, Iil.; ( 
John Maurer; Frank Macintosh Amplifiers; Proctor 
Soundex Corp.; Permafiux Corp., 4900 West Grand 
Ave., Chicago; Presto Recording Corp., 242 West 
55th St., New York City; Pickering, Inc., 29 West 
57th St., New York City: Panoramic Radio Products, ( 
Inc., 10 South Second Ave., Mount Vernon, N. Y.; 
Racon Electrie, Inc., 52 East 19th St., New York 
City; Ranszer Tone, Inc., 73 Winthrop St., Newark ( 
4, N. J.; Rek-O-Kut Co., 146 Grand St., New York 
City 13; Stancil Hoffman Corp.; Somerset Labora- 
tories, Inc., 1701 Palisade Ave., Union City, N. J.; 
Sun Radio & Electronics, 124 Duane St., New York 
City; Tech Laboratories, 7 Lincoln St., Jersey Ci ( 
7, N. J.; University Loudspeakers, Inc., 225 Variek 
St., New York City 14. 
Municipal Signal Assn. Meets 
The International Municipal Signal 
Association, Inc., will hold its annual : : é ; 
meeting at the William Penn Hotel, WPTZ, Philadelphia, recently placed in service what is believed to be the first truck-trailer ( 


Pittsburgh, Pa., Oct. 10-13. The four- 
day technical conference will devote 
one day, divided into two meetings, to 
discussion of police and fire radio 


used for mobile telecasting. 
serious delays in reaching the scene of the telecast. 
another tractor can be immediately cou™led to the trailer. The manufacturer (Trailmobile Cow 
Cincinnati 9, Ohio) claims more space is provided in the trailer than in mobile trugk units 


The tractor-trailer combination eliminates the possibility ol 
Should the tractor fail for any reason, 
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Applications, by Dr. W. A. Geohegan, Cornell 
University Medical College, New York City. 
Sclids for Radiation Detection, by Dr. R. M. Lichen- 
stein, General Electric Laboratory, Schenectady, 

¥ 


Desirable Improvements in Nuclear Instruments, by 
Dr. J. B. H. Kuper, Brookhaven National Lab- 
oratory, Brookhaven, L. I., N. Y. 


Dr. V. Bush’s New 
Type-Setting Machine 


A new electronic type-setting ma- 
chine which photographs type faces 
directly on positive or negative film 
was unveiled last month by the newly- 
formed Graphic Arts Research Foun- 
dation, Cambridge, Mass. Within a few 
minutes these films can be developed 
and engraved on ai printing plate, 
ready for the presses. Designed in the 
research laboratories of the Lithomat 
Corp., Cambridge, Mass. with the help 
of Dr. Vannevar Bush, president of the 
Carnegie Institution of Washington 
and Dr. Samuel H. Caldwell of the 
Massachusetts Institute of Technology, 
the new device by-passes the use of 
metal type and composes lines three 
times faster than present day linotype 
machines. 


Cornish Wire Opens 
“Harness” Division 


Cornish Wire Co., Inc., 15 Park Row, 
New York City, manufacturers of in- 
dustrial and electronic wire products, 
has appointed Alexander Norden Jr. to 
organize and develop a new division. It 
will be known as the Wired Assem- 
blies Division and will concentrate on 
the designing, engineering, and manu- 
facturing of staple and_ specialized 
electrical wire assemblies for manu- 
facturers of radio and allied equip- 
ment. 


Coming Events 


October 10-14—Society of Motion Pic- 
ture Engineers, 66th Semi-Annual 
Convention, Hollywood Roosevelt 
Hotel, Hollywood, Calif. 

October 10-13—International Munici- 
pal Signal Association, Inc., Annual 
Meeting, William Penn Hotel, Pitts- 
burgh, Pa. 

October 11-14—American Standards 
Association, Thirty - First Annual 
Meeting, Waldorf - Astoria Hotel, 
New York City. 

October 17-21—American Institute of 
Electrical Engineers, Midwest Gen- 
eral Meeting, Netherland Plaza 
Hotel, Cincinnati, Ohio. 

October 27-29—“Audio Fair’, Audio 
Engineering Society, Hotel New 
Yorker, New York City. 

October 31-November 2—Second An- 
nual Nucleonics Symposium, Spon- 
sored by the IRE and AIEE, Hotel 
Commodore, New York City. 

October 31-November 2—URSI and 
IRE Fall Meeting, National Academy 
of Sciences, 2101 Constitution Ave., 
N. W. and Auditorium of new State 
Dept. Bldg., 21st and Virginia Ave., 
Washington, D. C. 

October 31-November 2— 1949 Radio 
Fall Meeting (formerly Rochester 
Fall Meeting). Sponsored by Engi- 
neering Dept.. RMA; Hotel Syra- 
cuse. I. Y. 
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This Phenolite Insulator * 


licked our 


production 


headache 


in a 


hurry. 


Required: 

A material with very high insulation resistance under 
all atmospheric conditions—with good mechanical 
strength and ready machinability. Phenolite, lami- 
nated plastic, with all these qualities, plus—was the 
perfect answer. 


In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of aluminum, 

possesses an unusual combination of proper- 
ENO ties—a good electrical insulator, great me- 
chanical strength, high resistance to moisture: 
ready machinability. Sheets, Rods, Tube-. 
Special Shapes. 


Laminated PLASTIC 


A tough, horn-like material with high dielec- 


NATIONAL tric and mechanical strength. Excellent 
z D 


machinability and forming qualities, great 


I RE resistance to wear and abrasion, long life. 


light weight. Sheets, Rods, Tubes. Special! 
Shapes. 


The first fish paper developed for electrical 
PEERLESS insulation. Strong, smooth, flexible, with 
INSULATION excellent forming qualities. High dielectric 


strength. Sheets, Rolls, Coils. 


To help you solve your specific development problem—available 
without obligation— National Research and Engineering Service. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in \ | Principal Cities 


_ Since 1873 = | 


SEND NOW FOR HELPFUL 


Andustrial s General Purpose 


This is the book for busy men! 
This is the book with hundreds of economical answers to 

quick relay needs! This is the book you’ll turn to when time 

means money! It’s your handy guide to WL light-duty 

and heavy-duty stock relays for control of radio and | 
electronic devices, electrical equipment and appliances. Puts | 
factual data and useful information at your finger-tips. | 
WRITE TODAY FOR YOUR CATALOG D-20A | 
| 
| 


Electronie Distributor Division 


Ward Leonard Electric Co., 53-T West Jackson Blvd., Chicago 4, U.S. A. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS - CONTROL DEVICES 
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TV Picture Projection and 


Enlargement 

By Allan Lytel, Published by John F. Rider Pub- 
lisher Inc., 480 Canal St., New York 13, N. Y., 
1949, 192 Pages. Price $3.30. 


This is a comparatively small book— 


| 192 pages. But it should be extremely 


useful both to video beginners and ex- 


| perienced engineers. The first two sec- 


tions of the six constituting the book 


| deal with elementary optics. However, 
| quite often, information of this type is 
| forgotten as one progresses and uses 
| more complicated equipment. This re- 


viewer, for one, admits that his 


| memory was considerably refreshed 


after reading the book. The latter part 
of the volume deals with the commer- 


| cial applications of optical systems 


described in the first part, and details 
the methods used by manufacturers of 
projection receivers. In addition it 


| provides comprehensive notes on the 


adjustment of these systems. Color 
television is not mentioned, although 
its omission must have been quite a 
struggle. The book is well indexed and 
contains a useful bibliography. It 
makes very useful and informative 
reading. 


Extrapolation, Interpolation and 
Smocthing of Stationary 


Time Series 

By Norbert Wiener, Published by John H. Wiley 
& Sons, Inc., 440 Fourth Avenue, New York 
16, N. Y., 1949. 163 Pages. Price $4.00. 


This is another book by the author of 


| the widely read and discussed Cyber- 


netics which compared human control 
systems and electro-mechanical sys- 
tems. The current book deals with the 
problems involved in combining the 
methods of the statistician and the en- 
gineer and concludes by presenting 
discussion on suggested evolution of 
ccmmon techniques. As far as the 
average broadcast engineer is con- 
cerned the book will not have much 
appeal, for although it includes a sec- 
tion on the effect of random noise and 
long term phenomena its application is 
for the laboratory and_ theoretical 
worker rather than the practical man. 
On the other hand, the lover of mathe- 
matics will revel in the complexity of 
the chapters on prediction and filter- 
ing. Recommended as a book for the 
physicist and high level statistician or 
communication engineer. 


Terrestial Magnetism and 
Electricity 


Edited by J. A. Fleming, Published by Dover 
Publi-ations Inc., 1780 Broadway, New York 
19, N. Y., 1949. 794 Pages. Price $4.95. 
This is a fascinating book. The 

thirteen contributors under the editor- 

ship of J. A. Fleming have combined 
to present a very comprehensive sur- 
vey of the phenomena of the earth’s 
magnetism. The text is not unneces- 
sarily complicated by the inclusion of 
complex formulae and should make 
extremely interesting reading for the 


| average radio engineer. In fact it stim- 


(Please turn to next page) 
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As this cableman runs his pickup coil 
along the cable, his ear tells him when 
he has hit the exact spot where unseen 
trouble is interfering with somebody's 
telephone service. 


Trouble develops when water enters 
a cable sheath cracked perhaps by a 
bullet or a flying stone. With insula- 
tion damaged, currents stray from one 
wire to another or to the sheath. At the 
telephone office, electrical tests on the 
faulty wires tell a repairman approxi- 
mately where to look for the damage. 

A special “tracer” current, sent over 
the faulty wires, generates a magnetic 
field. Held against the sheath, an ex- 
ploring coil picks up the distinctive 
tracer signal and sends it through an 
amplifier on the man’s belt to head- 
phones. A change in signal strength 


ilong the cable tells the exact location — 
of the “fault.” 


Compact, light, simple to use. this 
test set makes it easier for repairmen 
io keep your line in order. It is another 
example of how Bell Laboratories re- 
search helps make Bell Telephone serv- 
ice the most dependable in the world. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and 
perfecting, for continued improvements 


and economies in telephone service. 
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Did you know that Kester makes over 
100,000 sizes and types of flux-core solder? 


NT 
IN IND 


& 


USTRY 


For over fifty years Kester has been con- 
cerned with producing solder for every 
phase of industrial work. Take advantage 
of this experience by consulting Kester’s * 
Technical Department on all soldering prob- 
lems. There is no obligation. 


FREE—Technical Solder Manual Available on Request 


Send for Kester’s new solder manual, 
“SOLDER and Soldering Technique.” 


KESTER SOLDER COMPANY 


4210 Wrightwood Avenue « Chicago 33, Illinois 


SOLDER 


Factories also at 
Newark, New Jersey * Brantford, Canada 
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(Continued from preceding page) 


ulates the imagination and provides 
food for thought along many ave- 
nues which have not heretofore re- 
ceived much consideration from the 
radio fraternity. The discussions of 
such topics as earth currents, which 
are of radio interest owing to their 
influence on receiving-point conditions, 
and radio exploration of the earth’s 
outer atmosphere with its tremendous 
control over radio communication, to 
cite only two chapters, are worth the 
cost of the book. 


Vestigial Sideband 


(Continued from page 40) 


determined by the slope of the 
phase characteristic. Fig. 9 shows 
the time delay of the video fre- 
quencies relative to the 4 MC time 
delay. The distortion introduced by 
this filter is included in an overall 
calculation of the phase distortion 
existing in the transmitter. One 
phase correcting network is then 
inserted in the video amplifier to 
provide the linear phase response 
required. 

(Part Two of this article will ap- 
pear in the November issue.) 


Color Television 
(Continued from page 20) 


this type of tube may be used for 
either direct or projection viewing. 

By the time that this review ap- 
pears in print some new and start- 
ling revelations may have been 
made before the FCC; however, it 
seems extremely probable that any 
workable color TV system will in- 


= wv +! : a 
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Chromoscope color tube showing placement 
of four color and constant potential screens 


corporate features from one or 
more of the following systems which 
were included in the JTAC Report. 

12 MC Simultaneous Compatable 


12 ” Field Sequential 

6 ” Field Sequential 

6 ” Field Sequential Dot In- 
terlaced 

6 ” Line Sequential with 
Simple Interlacing 

6 ” Line Sequential Non-In- 
terlaced 

6 ” Line Sequential Color 


Line Commutation 
Dot Sequential 
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John T. Wilner has been named en- 
gineering director of station WBAL, 
Baltimore, Md. His duties will be de- 
voted exclusively to broadcasting and 
black-and-white television. 


Edward J. Meehan, Jr., has been 
named RCA broadcast equipment field 
sales representative in the Dallas, Tex. 
region. He has been a sales engineer 
with RCA since 1946 and is the former 
director of the company’s television 
clinic training program. 


Lloyd M. Hershey 
has assumed the 
post of director of 
research of the Gen- 
eral Instrument Co., 
Elizabeth, N. J. He 
will concentrate on 
the development of 
new radio and tele- 
vision components 
and will coordinate 
activities with other 
television and _ ra- 
dio manufacturers 


William W. Follin has joined Radio 
Frequency Laboratories, Inc., Boonton, 
N. J., as field engineer for the Wash- 
ington, D. C. area. Formerly, he was 
an electronic engineer in the design 
branch, test equipment section of the 
Bureau of Ships, Navy Dept. ' 


Thomas D. Fuller, formerly indus- 
trial engineer, has been transferred to 
the sales merchandising department of 
the Radio Division, Sylvania Electric 
Products, Inc., Emporium, Pa. 


Alfred H. Massalek has been named 
executive designing engineer of Shure 
Brothers, Inc., 225 West Huron St., 
Chicago, manufacturers of micro- 
phones, phonograph pickups’ and 
acoustic devices. 


Sava Jacobson has been appointed 
chief television engineer of Air King 
Products Co., Inc., 170 53rd. St., 
Brooklyn, N. Y. 


William Warren Davis has been ap- 
pointed to the electronic division of 
the National Bureau of Standards, 
Washington, D. C. He will do research 
on the high speed electrostatic memory 
of the electronic digital computing 
machines. 


Dave Schaible has been appointed 
chief purchasing agent and director of 
production planning for Littlefuse Inc., 
Chicago 40. 


Sum Bialek and Leon Adelman have 
ee}: named manufacturers represen- 
tati.es in the metropolitan New York 
ares: for the Permoflux Corp., Chicago, 
Manufacturers quality speakers. 


Rudy Poucher has been named to 
the field engineering staff of Neely 
Enterprises, Hollywood, Cailf. He will 
heacquarter in Sacramento, Calif. 
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—SPECIAL FEATURES— 


SWITCH: Patented knee-action switch for high contact pressure and 
low, uniform, contact resistance. 


VIBRATION-PROOF CONSTRUCTION: Will withstand the Armed 
Forces vibration tests. 


CONTACT RESISTANCE: .002 ohm. Will remain within .0003 ohm 
throughout the life of the unit. 


TYPE OF WINDING: 
1, 10, 100 ohm steps—Ayrton-Perry wound. 
0.1 ohm steps—bifilar wound. 
1,000 and 10,000 ohm steps—unifilar wound. 


TYPE OF WIRE: All units up to 10,000 ohms are wound with man- 
ganin. Values over 10,000 ohms are wound with nichrome alloy. 


TEMPERATURE COEFFICIENT: All resistors have a temperature co- 
efficient of less than +.002% per degree C, at room temperature. 


FREQUENCY CHARACTERISTICS: 
0.1, 1, 10, and 100 ohm steps—flat to 1 MC. 
1,000 ohm steps—flat to 50 KC. 
10,000 and 100,000 ohm steps—flat over the audio range. 


SHIELDING: Copper-lined Walnut Cabinet with Alumilited Panel. 


This new construction is supplied on individual 
decade units and in decade resistance boxes. 


Write for further information Dept. TE-15 
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$4 


If you use choke coils, band-tuning coils, channel coils, 


contact coils and others for television assembly, and if you 
want them coated with plastic, cotton, nylon, enamel, lenzak, 
formvar, etc., you can depend on Lewis for your needs. Coils 
are stripped and tinned, ready for assembly! 


Lewis has the facilities and experience for mass production 
of all types of television coils—and our efficient methods 


permit economical prices. 


Whatever your requirements, have a Lewis Engineer call and 
check them, quote delivery and prices. No obligation. 


LEWIS SPRING & MANUFACTURING COMPANY 
2654 West North Avenue, Chicago 47, Illinois 


Zs S SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL 


Performance Proof 


(Continued from page 33) 


the transmitter (which is off the 
air and therefore unaffected). How- 
ever, the tone backs up the line 
feeding the transmitter and is 
heard in the monitor speaker of 
whichever studio or control room is 
feeding the transmitter at the time. 
Cessation of the tone is the signal 
for the studios to resume program- 
ming. This not only keeps dead 
time to a minimum, but also is a 
safety measure in case of a delayed 
return. It also makes possible tests 
without advance schedule, as was 
done successfully at almost every 
station break when pattern trim- 
ming operations were in progress. 

Four tests are made each day. The 
last is currently being made at 4:30 
PM. After the last test, the record- 
ing units are visited. The man mak- 
ing the inspection verifies that the 
pattern is in proper adjustment. In 
the event it is not, he telephones the 
transmitter so that corrective action 
can be taken immediately, and stavs 
at the recorder until an acceptable 
ratio has been obtained and re- 
corded. He then tears off the tape. 
stamps it with location and date. 
initials it, sets up the next day's 
tape, and proceeds to the next loca- 
tion. Thus, three tapes are brought 
back to the station each evening. 
These are analyzed, compared with 
the operating log, and kept for in- 
spection by the chief engineer. 

Fig. 5 shows a tape record from 
a typical operating day. The tape 
recorder is read from right to left 
and the following interpretation ap- 
plied: (A) Power applied by timer: 
(B) 10,000 watt directional signal. 
with modulation, recorded on idling 
tape; (C) Quarter second carrier 
break to change pattern and trig- 
ger tape to expanded scale; (D) 
10.5 watt non-directional carrier: 
(E) Carrier break to change pat- 
tern; (F) Normal directional opera- 
tion resumed; (G) Tape speed re- 
duced; (H) Power removed from 
unit. 

The non-directional signal (D) 
represents 25 MV/M as the value ot 
the radial, and the directional read- 
ing (F) is used, by simple pro- 
portion, to indicate the directional 
value on the radial. In this case. 
the non-directional reading is 62 
relative units and the directional 
reading is 56 units. The directional 
value of the radial is therefore 
analyzed as 56/62 x 25 or about 23 
MV/M. Linearity checks have been 
made on the system, by varying the 
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antenna current of the low power 
transmitter while making tape re- 
cordings, and these tests have shown 
that the response, in terms of scale 
indication versus field strength in 
voltage, is linear. 

The pertinent information is ex- 
tracted from the tapes and kept in 
a book which is more convenient to 
handle than tape. The tapes them- 
selves, after inspection, are filed 
away to be kept as permanent rec- 
ords along with the transmitter 
operating logs. 

The maintenance required by the 
system has been less than was once 
expected. The man making the daily 
rounds checks batteries, adds water, 
connects or disconnects battery 
chargers as required, and makes a 
general inspection. Once a month 
the antenna wires are patrolled for 
visual inspection, and loop resis- 
tance measurements are made be- 
tween strands and between strands 
and ground. 

There is a bypass switch between 
the panel of the control unit so that 
the transmitter holding feature can 
be shorted to permit removal of 
the unit from the circuit during 
broadcast poeration. 

The r-f relays are kept tight and 
the contacts lubricated using G.C. 
Lubriplate The 10.5 watt transmit- 
ter has a Weston 640 ammeter, and 
its antenna current is read, logged. 
and adjusted if necessary, when 
the other six antenna currents are 
read and logged. A dummy load is 
built in so that it can be operated 
for maintenance even while the 
main transmitter is on. 

This monitoring system has been 
in operation now for several months, 
and does its job reliably. It estab- 
lishes beyond doubt the operation 
of the directional array in the criti- 
cal directions. As a monitoring 
system, it is thorough and conclu- 
sive. As an aid to pattern adjust- 
ments whenever they may again be 
necessary, it saves a great deal of 
time and replaces difficult field 
measurements. It is in effect a 
system for making a large part of a 
proof of performance at the touch 
of a button. 

The system was exceptionally 
costly to install. The equipment 
Was expensive, details were many, 
and a great deal of time went into 
its installation and adjustment. 
Even after completion, the opera- 
tion of the system ties up a man 
each day, seven days per week, and 
hecessitates a minimum of seventy 
Miles of driving a day, in all kinds 
of weather. The recorders them- 
(Please turn to next page) 
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SAFETY 


EGONOMY 
CAPACI 


- CIFY. eee 
% 


(LEFT) 


For high voltage power supply circuits of television receivers, 
specify our +102 COSMALITE COIL FORM. Note the sturdy, 
heavy-wall construction . . . the clean-cut, accurate, punched holes 
and notches. Ask about the many other advantages of these out- 
standing Cosmalite Coil Forms. 

(RIGHT ) 

COSMALITE COIL FORMS WITH COLLARS, made from 
our +96 Cosmalite, are a fibre base phenolic tubing, also of the 
highest quality at the lowest production cost. Specify that the 
collars be included and positioned on the core and thus secure 
a snug fit and an electrically stronger assembly. 


COSMALITE is a proven product backed by over 


25 years of experience. 
*Reg. U. S. Pat. Off. 


TeCLEVELAND CONTAINER GES 


6201 BARBERTON AVE. CLEVELAND vee OHIO SS 
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., burg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
METROPOLITAN 
cate eae j R. T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N.J. 


NEW ENGLAND —E. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE. 
WEST HARTFORD, CONN. 


CLAROSTAT MFG. CO., INC. © DOVER, NEW HAMPSHIRE © In Canada: 


Over 1000 Sizes 


=| 


PARAMOUNT S72385 PAPER 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... plus the 
specialized ability to engineer special tubes .. . 
PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi- Dielectric, 
Hi-Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002”. Made to your speci- 
fications or engineered for YOU. 


inside Perimeters from .592° to 19.0° 


PARAMOUNT PAPER TUBE CORP. 
617 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


* Factory-fitted to most Clarostat 
carbon and wire-wound controls. 

* Control-to-ground breakdown 
rating better than 10,000 v. 

* New design eliminates 
troublesome backlash. | 
Permits more critical settings. 


IMPROVED HIGH-VOLTAGE CONTROLS 


Improved design high-voltage con- Straight-through plastic shaft simpli- 
trols for TV sets, oscillographs and fies and improves operation. No 
other high-voltage electronic assem- back-lash to throw off critical ad- 
blies. Safe operation up to 10,000 v. jystments. Cheaper. Better. Simpler. 
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selves may eventually be brought 
back to the transmitter building and 
operated via lines, but such lines, 
besides being unavailable at present 
would be very costly to lease. 


Illumination for Studios 
(Continued from page 36) 
photographs of existing studios 

adapted for television programs. 

With adequate facilities and suit- 
able light sources a general proce- 
dure can be outlined whereby a 
typical set is illuminated. The first 
consideration is the basic lighting. 
This is established according to the 
requirements of the script, i.e., day- 
light, evening, indoors or an exteri- 
or scene. In any case a foundation 
level is set which will insure an 
acceptable signal to noise ratio. In 
the studio previously described, the 
basic light is obtained by the use of 
fluorescent lamps producing a well 
diffused even illumination of the 
proper intensity which may vary 
from 50 to 200 ft.-candles. The 
backgrounds should be separately 
lighted to establish the locale and 
identify the scene. This must be 
done cautiously, however, to avoid 
detracting from the main focus of 
attention. 

The subject or area which is the 
chief center of interest is then-illu- 
minated to highlight the action in 
the script with carefully controlled 
spotlights. In the case of individuals, 
excellent results have been obtained 
by using back lighting with spots 
mounted on top of the vertical sets 
but angled sharply and screened 
with “barn doors’ to prevent any 
spill into unwanted areas or into 
the cameras which they may face. 
Cross lighting and modelling lights 
with carefully controlled spotlights 
set the subject away from surround- 
ing walls of the set and are very 
helpful in obtaining three dimen- 
sional effects. Where a person moves 
from one part of a scene to another 
part of the same scene, no attempt 
should be made to keep the person 
illuminated equally at all times. 
Rather the subtle use of shadows 
help maintain an illusion of realism 
particularly if the areas of interest 
are highlighted to catch any impoc- 
tant action. 

Another element, too frequently 
neglected, is the foreground. This is 
particularly important in closeups. 
High contrast illumination tends to 
exaggerate wrinkles and blemishes 
and should therefore be avoided. 
Instead, broad fill light to soften the 
overall picture and eliminate harsh 
shadows should be the general rule. 
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If extreme care is exercised, a small 
spotlight mounted at the camera 
may be used to highlight the eyes 
and teeth. The use of adequate dif- 
fuse front light normally does not 
interfere with ‘“long-shots” even 
when an individual is spotlighted, 
as in an “on stage” sequence, and 
permits rapid switching without up- 
setting the tonal scale as viewed by 
an observer. In_ general, high 
brightness in border areas of the 
picture should be guarded against 
to avoid distracting the attention 
away from the portions of interest 
upon which the eye should be fo- 
cused. 

A frequent source of annoyance 
in television pictures is the occur- 
rence of microphone shadows. These 
can be minimized by setting ail 
spotlights with “goboes,” “barn- 
doors,” or other similar devices so 
that most of the light from these 
sources is cut off just above the 
working level of the set permitting 
the full swing of the microphone 
boom in a relatively dark area 
above the set. Attempts to cover up 
the microphone shadows on the 
backgrounds by adding more light 
to the backdrops frequently result 
in overemphasizing unimportant 
areas and in a general increase in 
the overall illumination required 
for the entire set. This method 
should therefore be avoided as 
much as possible. 

No mention has been made of the 
various “effects” lighting frequently 
observed in other photographic 
mediums such as silhouettes, ‘“‘fire- 
light,” “bottom lighting,” etc. be- 
cause it is felt that such a subject 
is complete in itself and shoulc be 
treated separately. 

The final result, which is the pic- 
ture the viewer sees, depends in a 
large part on the skill with which 
the foregoing principles are applied 
and is related to the overall opera- 
tion of the television studio equip- 
ment, the program transmission and 
its final reception. 

The assistance and information 
obtained from the several lamp 
manufacturers particularly General 
Electric Co., Westinghouse, and 
Western Union are gratefully ac- 
knowledged. Thanks for the coop- 
eration of the RCA staff and my 
NBC colleagues are also extended. 
All of the work has been conducted 
and is continuing in the engineer- 
ing department under the direction 
of Mr. O. B. Hanson, vice president 
and chief engineer. 


(7) ‘Characteristics and Applications of Con- 
centrated Arc Lamps’, Buckingham and 
Deibert. Journal of PSA, Vol. 12, No. 10, Nov. 
1946. 


(8) Courtesy of Display Lighting Inc. 
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development applications, having received world widé 
recognition as the outstanding instrument for measuring 
Q, inductance, and capacitance at radio frequencies. 


Frequency Range: 50 ke. to 75 me. (8 ranges) 


BOONTON RADIO 


ONTON NJ a \ ri let li 40 


ACTUAL SIZE 


Kellogg Midget Condenser Mi- 
crophones are used regularly for 
sound measurement in Kellogg's 
own laboratories . . . several 
having been in service for over 
10 years without exhibiting de- 


* PRINCIPAL CHARACTERISTICS: 


for PRECISION SOUND 
MEASUREMENTS 


@ Rugged Construction 
@ Exceptional Calibration Stability 
@ Unaffected by Variations in Humidity 


Q Measurement Range: 20 to 250(20to 625 with multiplier) 
Range of Main Q Capacitor: 30-450 mmf. 
Range of Vernier Q Capacitor: +3 mmf., zero, —3 mmf. 


For further specifications and descriptive 
details, write for Catalog F 


tectable drift, although in fre- 
quent use, and without the use 
of dessicators, Users include 
government laboratories, univer- 
sities, audio development labora- 
tories and industrial planis manu- 
facturing sound equipment. 


RESPONSE—Using a cathode 


follower preamplifier the response is approximately -59db referred 
to 1 volt/dyne/cm*. The response is flat to within 1db from 100 
to 7000cps and to within 3db from 60 to 10,000 cps. MATERIAL 
—Diaphragm-.001” ST-17 aluminum alloy. All other_ major _com- 
ponents are brass. External surfaces are bright gold plated and 
lacquered. CAPACITY—Approximately 40mmf. INSULATION RE- 
SISTANCE—100,000 megohms minimum measured at 250 volts. 
POLARIZING VOLTAGE—150-300 volts recommended. 


Established 1897 


$650 SOUTH CICERO AVENUE + CHICAGO 


Send for full specifications today. Write, wire or call: 
ELLOGG SWITCHBOARD AND SUPPLY COMPANY 
MIDGET CONDENSER wictoront | 
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SURGE TESTING 


starting the the filament 
proper 

It it is assumed that the energy 
in the are is evenly distributed at 
both terminal points and that an 
isolated segment of the filament 
wire is being dealt with, this ex- 
pression for the minimum arc ve- 
locity along a filament wire to just 


are on 


melt it, may be written: 
2280 EI 
(2) V a 
(Q. — Qa 
where: V = velocity in meters per 
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second. E = are drop in volts. I = 
arc current in amperes. Q. = heat 
content in calories per gram atom at 
melting point. Q, = heat content in 
calories per gram atom at maximum 
operating temperatures of the fila- 
ment. d = diameter of wire in mils. 
From the test data, E is approxi- 
mately 10,000 volts when I is 500 
amp. At the melting point of pure 
tungsten Q. is 27,311; Q, is 17,000. 


page 


and d is 51.5 in the WL-895. 
Substituting in 
meters/sec. 


(2) V 400 
along the filament at 
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maximum operating temperature. 
At the junction of the nmiameat and 
filament support the temperature is 
approximate.y 1400°K. Suobstituting 
the values applicable in (2) V = 
215 meters/sec. for the boundary 
velocity. In order to melt 10% of 
the wire cross-section, the minimum 
velocity from (2) becomes 4000 
meters/sec. on the hottest portions 
of the filament. 

The fact that melting of filaments 
usually occurs nearest the support, 
as shown in Fig. 5, indicates slow- 
ing down of the are as it moves to 
a cooler section of the filament. 

In an Ignitron, where the pres- 
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sure may be several millimeters, 
the velocity of the arc spot on a 
mercury pool is approximately 9 
meters/sec. at 500 amp., indicating 
that the velocity of the arc move- 
ment is related inversely to gas 
pressure within the tube. 


Path of Are 


There is some evidence that the 
are travels from a region of high 
vapor pressure to a region of lower 
vapor pressure; however, this is not 
an established fact from this inves- 
tigation. Fig. 6 shows the average 
type of failure caused by flash-arcs 
in the WL-895. Fig. 9A shows a 
design of a cross-section of a fila- 
ment wire and its support. With 
this construction an arc tends to 
transfer from the filament to its 
support where it cannot do so much 
damage. If Fig. 9B is used, the are 
will usually stop and burn out the 
filament at point marked “‘C” unless 
the tube has an unusually good 
vacuum. It is thus indicated that 
with an arc on a hot filament, the 
additional tungsten vapor pressure 
resulting from the heat added to 
the wire by the arc increases the 
pressure in that region so the arc 


moves toward a region of lower 
vapor pressure. As the are nears 


bi 
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coils... 


the support as shown in Fig. 9B, 
the arc energy is not sufficient to 
increase the vapor pressure to the 
point where the are drop goes up 
so it anchors near the support. If 
the construction as shown in Fig. 
9A is used, the filament is up to 
practicaly full operating tempera- 
ture as soon as it is exposed to the 
arc. Thus when an arc travels to- 
ward this support, the vapor pres- 
sure created by the arc is essentially 
constant so the arc transfers to the 
support to supply the necessary 
conditions for a lower voltage drop. 

When a resistance is added to 
the circuit, the energy in the arc 
will be in inverse proportion to the 
resistance added, thus there will be 
a proportionate reduction in the 
vapor pressure resulting from the 
are. This effect in turn reduces the 
pressure differences existing from 
the arc. This effect in turn reduces 
the pressure differences existing in 
the tube and consequently reduces 
the tendency of the are to move 
from the filament. This hypothesis 
is partially borne out by the second 
tube tested. After forty-seven surges 
at 500 amp., the damage is slightly 
less than in the one with fifty-one 
surges at 200 amp. even though the 
total energy in all discharges was 
approximately 11.7 x 10° watt-sec. 


h 


Fish Paper, 


CHICAGO 47, ILL. 
Hartford, Conn. 


as compared with 1.5 x 10° watt- 
sec. It is believed that the difference 
in damage would have been much 
greater if the gas pressure in these 
tubes had been greater, that is, of 
the order of 10° mm. 

Fig. 10 shows the field perform- 
ance of the WL-895 since 


the in- 
Stallation of several equipments 
1equiring parallel operation from 
the same power source. Curve #1 
is the initial performance. Each 
step, with one exception, has been 


aimed at improving the vacuum 
during manufacture and removing 
the possible sources from which gas 
could be evolved during normal 
service. The results of these changes 
are shown progressively in Fig. 10. 
One step in this improvement pro- 
gram was the modification of the 
filament support to that shown in 
Fig. 9A. 

From the data presented, the 
following conclusions are indicated: 
1. The addition of series resistors 
in the plate circuit should not ma- 


terially change tube damage per 
flash-are when the tubes are well 
outgassed but the addition of the 


resistor minimizes the tendency to- 
ward arcing. 2. Restricting the path 
of a flash-are by shielding the fila- 
ment supports from the anode will 
(Please turn to next page) 
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proper. 


where: V - 


SURGE TESTING 


(Continued from page 29) 


maximum operating temperature. 
At the junction of the niameat and 
filament support the temperature is 


starting the arc on the filament second. E = arc drop in volts. = approximate.y 1400°K. Substituting 
are current in amperes. Q. = heat the values applicable in (2) V = 

lt it is assumed that the energy content in calories per gram atom at 215 meters/sec. for the boundary 
in the are is evenly distributed at melting point. Q, = heat content in velocity. In order to melt 10% of 


both terminal points and that an calories per gram atom at maximum 
isolated segment of the filament operating temperatures of the fila- 


the wire cross-section, the minimum 
velocity from (2) becomes 4000 


wire is being dealt with, this ex- ment. d = diameter of wire in mils. meters/sec. on the hottest portions 

pression for the minimum arc ve- From the test data, E is approxi- of the filament. 

locity along a filament wire to just mately 10,000 volts when I is 500 The fact that melting of filaments 

melt it, may be written: amp. At the melting point of pure’ usually occurs nearest the support. 
2280 EI tungsten Q. is 27,311; Q, is 17,000. as shown in Fig. 5, indicates slow- 


Vv ee and d is 51.5 in the WL-895. 
Substituting in 


(Q: —Q,)d 


velocity in meters per meters/sec. 
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sure may be several millimeters, 
the velocity of the arc spot on a 
mercury pool is approximately 9 
meters/sec. at 500 amp., indicating 
that the velocity of the arc move- 
ment is related inversely to gas 
pressure within the tube. 


Path of Are 


There is some evidence that the 
are travels from a region of high 
vapor pressure to a region of lower 
vapor pressure; however, this is not 
an established fact from this inves- 
tigation. Fig. 6 shows the average 
type of failure caused by flash-arcs 
in the WL-895. Fig. 9A shows a 
design of a cross-section of a fila- 
ment wire and its support. With 
this construction an arc tends to 
transfer from the filament to its 
support where it cannot do so much 
damage. If Fig. 9B is used, the are 
will usually stop and burn out the 
filament at point marked “C” unless 
the tube has an unusually good 
vacuum. It is thus indicated that 
with an arc on a hot filament, the 
additional tungsten vapor pressure 
resulting from the heat added to 
the wire by the arc increases the 
pressure in that region so the 2rc 


moves toward a region of lower 
vapor pressure. As the arc nears 
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the support as shown in Fig. 9B, 
the arc energy 1s not sufficient to 
increase the vapor pressure to the 
point where the are drop goes up 
so it anchors near the support. If 
the construction as shown in Fig. 
9A is used, the filament is up to 
practicaly full operating tempera- 
ture as soon as it is exposed to the 
arc. Thus when an arc travels to- 
ward this support, the vapor pres- 
sure created by the arc is essentially 
constant so the arc transfers to the 
support to supply the necessary 
conditions for a lower voltage drop. 

When a resistance is added to 
the circuit, the energy in the arc 
will be in inverse proportion to the 
resistance added, thus there will be 
a proportionate reduction in the 
vapor pressure resulting from the 
arc. This effect in turn reduces the 
pressure differences existing from 
the arc. This effect in turn reduces 
the pressure differences existing in 
the tube and consequently reduces 
the tendency of the are to move 
from the filament. This hypothesis 
is partiaily borne out by the second 
tube tested. After forty-seven surges 
at 500 amp., the damage is slightly 
less than in the one with fifty-one 
surges at 200 amp. even though the 
total energy in all discharges was 
approximately 11.7 x 10° watt-sec. 


Vig 
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as compared with 1.5 x 10° watt- 
sec. It is believed that the difference 
in damage would have been much 
greater if the gas pressure in these 
tubes had been greater, that 
the order of 10° mm. 

Fig. 10 shows the field perform- 
ance of the WL-895 since the in- 
stallation of several equipments 
1equiring parallel operation from 
the same power source. Curve #1 
is the initial performance. Each 
step, with one exception, has been 
aimed at improving the vacuum 
during manufacture and removing 
the possible sources from which gas 
could be evolved during normal 
service. The results of these changes 
are shown progressively in Fig. 10. 
One step in this improvement pro- 
gram was the modification of the 
filament support to that shown in 
Fig. 9A. 

From the data presented, the 
following conclusions are indicated: 
1. The addition of series resistors 
in the plate circuit should not ma- 
terially change tube damage per 
flash-arc when the tubes are well 
outgassed but the addition of the 
resistor minimizes the tendency to- 
ward arcing. 2. Restricting the path 
of a flash-are by shielding the fila- 
ment supports from the anode will 

(Please turn to next page) 
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(Continued from preceding page) 


cause prompt failure. 3. Internal 
sources of gas must be minimized 
in order to give the largest pressure 
differential in case of a flash-arc. 
4. The initial gas pressure reading 
should be of the order of 10° mm 
of mercury to minimize flash-are 
damage. 5. The filament exposed to 
the flash-are should be at maximum 
operating temperatures. 6. The ad- 
dition of a series resistor may in- 
crease flash-arc damage if the tubes 
are soft and remain so. 
“A New Form of Cathode Discharge”, R. W. 
Wood, Physical Review, 1897, Vol. 5, page 1. 
2"Design of High-Power Radio-Telegraphic 
Transmitter Using Thermionic Valves’, R. V. 
Hansford and H. Faulkner, Journal L.E.E., 
1927, Vol. 65, page 308. 


“The Flash-Arc in High-Power Valves’’, B. S. 
Gossling, Journal I.E.E., 1932, Vol. 71, No. 
4239 


‘High-Power Valves: Construction, Testing and 
Operation”, J. Bell, I. W. Davies and B. %. 
Gossling, Journal I.E.E., August, 1938, Vol. 
83, No. 500. 

‘“’The Characteristics of Tungsten Filaments as 
Functions of Temperature”, Howard A. Jones 
and I. Lanaqmuir, General Electric Review, 
September, 1927, Reprint No. 419. 
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tively large inductance of the loop 
or hairpin is the principal factor in 
achieving this, whereas the effect 
of the smaller loops on this band 
is of lesser importance. The tuning 
capacitor serves to vary the induc- 
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Ail MOLDITE COVOLDITE powder Se 


se 
ee toe Catalog 102. 


made with o special ma- 
if 
pone trv applications): 


tive reactance of the long loop over 
the low band for the purpose of 
matching the Xa (capacitive) of the 
antenna. 

A similar analysis of the aerial 
system’s operation on high-band 
channels is illustrated in Fig. 2D. 
Note that now the antenna’s re- 
actance, Xa, is inductive. Also it 
may be mentioned that the radia- 
tion resistance of the antenna is 
higher on channels 7 through 13. 
Here the circuit is tuned to res- 
onance by means of the variable 
condenser, and the inductance of 
the two smaller loops, X: and X2, is 
a substantial factor. 


West Coast IRE 


(Continued from page 42) 


The technical program covered 
a wide range of projects with tele- 
vision, tube developments and mi- 
crowave techniques (esvecially 
those relating to antennas and ra- 
diation) predominating. Two sym- 
posia sessions were featured—one 
on television needs and trends, an- 
other on Airborne Antenna devel- 
opments. These 


sessions were na- 
tional in scope and attracted ex- 
perts on these subjects from all 


parts of the country. 
Among the papers a great many 


’ 


ade to exact Relay meets 


y Mixes 13, ‘ 


ANY — 


eo JERSEY 


presented much detailed circuit in- 
formation, and technical operating 
processes, and were well received 
by the engineers in attendance. 
The presentations were usually not 
generalized and ultra concise as 
sometimes occurs at such confer- 
ences. 

One paper that received unusual 
attention (because of the interest 
in TV along the Coast) described 
the microwave radio relay commu- 
nications system now under con- 
struction between Los Angeles and 
San Francisco and scheduled to be 
completed next Spring. D. I. Cone, 
transmission and protection engi- 
neer of The Pacific Telephone and 
Telegraph Company made the pres- 
entation. Construction has begun 
on the eight intermediate repeater 
stations along the eastern side of 
the Coast Range and over the Te- 
hachapi Mountains. The system 
will utilize newly developed equip- 
ment in the 3700-4200 MC band of 
frequencies. 

A review of electronic research 
for military usage was given by 
Rear Admiral T. A. Solberg, U.S.N. 
Chief of Naval Research. “The 
Place of Electronics in Naval Plan- 
ning” anticipated an even larger 
trend toward tube methods in the 
future. 
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| Low Priced COMTROLS Seecer-Fascer! 


Low in price—fast in delivery—high in 
quality—the Guardian Series 600-U 
industry's 
New small, compact, low cost relay. Yet, in 
performance it equals many larger more 
costly units. Underwriters approved. 
INTERCHANGEABLE COIL and CONTACT ASSEMBLY 
The Guardian Series 600-U Relay con- 
sists of two basic parts: (1) Coil assem- 
bly—(2) Contact assembly, interchange- 
i able to accommodate various voltages. 
Use it for heat control, home laundries, 
business machines, etc. Write 


Send b/p for specific recommendations 


need for a 


Series 600-U Relay. Up te 4 P.D.T. 
Power consumption 6 V.A. Max. 
cap. 8 amps, 3 v. to 230 v. A.C.; 
or 3 v. to 110 v. D.C. 
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MERCURY CONTACT RELAYS 


WESTERN ELECTRIC TYPE D-168479 
Glass sealed. mercury-wetted con- 
tact switches surrounded by aper- 
ating coils and encased in metal 
housings mounted on an octal 
tube base. . 
> . 

Typical Applications: 
@ High speed keying @ Tabu- 
lating @! Sorting and computing 
machines @ Relay Amplifiers 
@ Vibrator Power Supplies 
@ Servo-mechanisms. 


haracteristics: 


@ High speed of operation @ Constant op- 
erating characteristics @ Freedom from 
chatter @ High current capacity @ Long, 
trouble-free service. 

SPuUL Contacts. 2 coils at 700 ohms & 3300 
} ohms. Operating current with coils in series 
6.6 ma. Release current 5.2 ma. Operated 
under specified conditions, relay has a life 
expectancy of 1000 hours at 60 operations 
per second 
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ELECTRIC SOLDERING 
IRONS 


are sturdily built for the 
hard usage of industrial 
service. Have plug 
type tips and are con- 
structed on the unit 
system with each 
vital part, such as 

heating element, 

easily removable 
and replace- 
able. In 5 
sizes, from 50 
watts to 550 
watts. 


TEMPERATURE 
REGULATING 
STAND 


This is a thermo- 
statically con- 
trolled device for 
the regulation of 
| the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures, 


For descriptive literature write 


AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICH., U.S.A. 


Die-Less Duplicating 


O’Neil-Irwin Manufacturing Co., 348 Eighth 
Ave., Lake City, Minn. has published a new 
catalog (49-15) on its die-less duplicating ma 
chines The company offers free engineer- 
ing service on the application of die-less du- 
plicators to any cutting, forming or bend 
ing operation (Mention T-T) 

Coil Winding 

No, 10 in a series of leaflets on ‘Getting 
the Most from Coil Winding’’ has been is- 
sued by the Universal Winding Co Pr. © 
Box 1605, Providence, R. I This issue deals 


with arbors for spool-wound coils. (Mention 


Vacuum Pumps 
“Stokes Microvac Pumps for 
catalog and data 
available for the engineer and 
Published by the F. J. Stokes 
Philadelphia 20, Pa., it describes 
plete line of Microvac 
ng specifications, and their 


High Vacuum”, 
book, is now 
research man. 
Machine Co., 
the com- 
pumps, includ 
applications in 


a 36-page 


Stokes 


research and industry. (Mention T-T) 
© 

Adhesives 

The complete story of adhesive products 
and the Paisley facilities are presented in a 
6-page brochure currently being offered by 
Paisley Products, Inc., 1770 Canalport Ave., 
Chicago 16, Ill Ten main divisions of basic 
adhesives are described and a _ product list 
shows end uses and industries served (Men- 
tion T-T) 

° 
Microphones 

A 4-page bulletin (No. 104) has recently 
heen issued by Electro-Voice, Inc., Buchanan, 
Mich., which gives concise information and 
list prices on the E-V line of microphones 


includes the latest 
dynamics, cardioid 


and microphone stands It 
high fidelity broadcast 


dynamic and crystal microphones, general 
purpose dynamic and crystal, velocity micro- 
phones iynamic and carbon Mobil-Mikes, 
desk stands and floor stands (Mention T-T) 


FM Radio Center 


A new brochure, describing the establish- 
ment of FM radio centers in high schools and 
colleges, is available from the General Elec- 
tric Co Electronics Park, Syracuse, N. Y 


In addition to specifications for radio center 
layouts, the brochure suggests types of pro- 
grams which may be presented (Mention 
T-T) 


Commercial Glass 

Bulletins B-83 and B-34 entitled 
Selected Commercial 
“Manufacture and Design of Commercial 
Glassware” have been released by the Corn 
ing Glass Works, Corning, N. Y. These bul- 
letins contain important properties of glass 
and glass manufacturing (Mention 
T_T) 


“Prop 


erties of Glasses” and 


methods 


Solderless Terminals 

“The AMP Pocket Catalog of 
Wiring’, published by Aircraft-Marine 
ucts, Inc., 1523 North Fourth St., 
Pa., facilitates the quick 
types of solderless 
cations for which 
tion T-T) 


Solderless 
Prod- 
Harrisburg, 
analysis of various 
terminals and the appli- 


they are best suited. (Men- 


Photoelectric Cells 
International Rectifier 
Victoria Ave., Angeles 43, 
cently published a bulletin identified as PC- 
649, describing its new line of selenium self- 
generating photoelectric cells. It contains 
diagrams, curves, describing the con- 
struction, performance characteristics and ap- 
plication of the photocells (Mention T-T) 


Corp., 63809 South 


Los Calif., has re 


ete 


Fuses and Fuse Holders 

Littelfuse, Ine., 4757 North Ravenswood 
Ave., Chicago 40, Ill., has published a _ bul- 
letin (Catalog No. 10) illustrating and de- 
scribing its line of fuses and fuse holders. 
Neon pilot lights and low voltage automatic 
reset circuit breakers are also covered. 
(Mention T-T) 


ELECTRON TUBE 
MACHINERY OF 
ALL TYPES 


STANDARD 
AND SPECIAL 
DESIGN 


We specialize in Equipment and 

Methods for the Manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 


INCANDESCENT LAMPS 
NEON TUBES 


GLASS PRODUCTS 
Production or 
Laboratory Basis 

Manufacturers contemplating 


New Plants or Plant Changes 
are invited to consult with us 


KAHLE 
ENGINEERING COMPANY 


1313 SEVENTH STREET 
NORTH BERGEN. NEW JERSEY, U. S. A. 


 ipesiin technical journal of radio, 


television and tele-communications. 
. . . Greatest number of television and 


tele-communications _ editorial 


pages. 
. . . Authoritative treatment of cur- 
rent engineering trends, problems and 
developments. . . . Largest engineer- 
audience in design, manufacture, 
operation and maintenance of tele- 
vision and tele-communications (15,150 


total circulation monthly). 


CALDWELL-CLEMENTS, INC. 


480 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 


TELE-TECH * October, 1949 


CAPACITY 


oe 
RG 
tA SMALLEST SIZE 
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1000 | 5000 
apt ppt R.M.C. 
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ee 
Leading 
TV 
Makers 


Depend 
On 
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Type CC Miniature Ceramic 
High Frequency By Pass Series 


mmf DISCAPS measure 
on '%," in diameter; 5000 mmf only 7/16” 
and 10,000 mmf 9/16”. 600 V.D.C. working 
voltage — 1200 V.D.C. test — 3500 to 5000 
V.D.C. breakdown. 

LOW LEAKAGE @ LOW SELF INDUCTANCE 
Type CC DISCAPS are impervious to moisture, 
have a low temperature coefficient and good power 
factor. DISCAPS are definitely better. 


SEND FOR DETAILS AND TEST SAMPLES 


Ratio Materials Corporation 
1708 BELMONT AVE. CHICAGO 13, ILL. 


— 


1000 mmf. and 1500 


FREE! Send for it NOW! 


ALLIED’S NEW 
1959 CATALOG! 


neal 


196 PAGES— 
Everything in 
Radio and — 
Electronics 


GET RADIO'S 
LEADING BUYING GUIDE 


Service Technicians and Engineers: AL- 
LIED’s 1950 Buying Guide brings you all 
the new releases and money-saving val- 
ues—from the world’s largest stocks of 
test instruments, amplifiers, P.A. sys- 
tems and equipment, tubes, parts, tools, 
books and accessories—ready for instant 
expert shipment. Send today for your 
FREE new 196-page ALLIED Catalog. 


ALLIED RADIO CORP., DEPT. 18-K-9 
833 W. Jackson Bivd., Chicago 7, Ill. 


(C0 Send FREE New ALLIED Catalog. 
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skilled springmakers... 
AND practical, 
experienced engineers, 
SPECIALISTS 

in spring design 

and manufacture 


IT takes people to make 
springs. Ours are specialized, 
highly trained, long-experi- 
enced people—well qualified 
to give you the finest in spring 
craftsmanship. 


Our engineers too, are an 
important reason why you'll 
like Accurate Spring Service. 
They’re old hands at spring- 
making . . . they've developed 
manufacturing systems and 
procedures that enable us to 
handle your jobs with the 
greatest speed and efficiency. 


These Accurate engineers are 
at your service on spring 
design problems. You will 
benefit from their practical 
assistance in designing ex- 
actly the right spring for your 
application. 


Why not try Accurate on your 
next job? 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3808 W. Lake St. * Chicago 24, Ill. 


Springs, Wire Forms, Hlampings 
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Components by the Thousands! 


= :' ; WELLS 
6 OUTSTANDING VALUES TUBE DEPARTMENT 
FROM WELLS’ FA MOUS STOCK Brand new, standard make tubes by the thousands are ready for 


immediate delivery at the lowest prices in our history. Check this 
list for exceptional values. 


Type Price Type an AS ig $ Price 

OlA $0.45 10Y VT-25 0.45 23.25 

Heavy Duty Blower 1B22 4.35  12A6 "25 TOA 2.15 

: : 1N21 Xtal Diode -65 12K8 -65 713A 1.55 
Centrifugal type blower for cooling your IN21B °° as "80 12SF7 "20 JI4AY 9°95 
transmitter or dark room. Adjustable air IN23 *" ee -89 12SH7 -40 4 ta 7.95 
control. Capacity 200 CFM. 115 VAC. Price — = | a Sata oa 
only $12.95. 1R4/1294 65 12SR7 P <a Lg 4.65 
a . ‘ TRS 95 12x825 amp. .25 4.25 
Junior Centrifugal Blower with 75 CFM 185 "95 13-4 Ballast 35 725A 19.95 
capacity — $6.95. 1821 1.10 I5R 1.40 726A 19.95 
1T4 -95 FG-17 2.85 730A 11.95 

2026 35 REL-21 3.25 801 60 


23D4 Ballast 
Z6/GT 


S Meter 


Add an S meter to your receiver at low cost. 
High grade 5 mil movement. 2 inch barrel. 
Only $1.25. 


Servo Amplifier 


ee Beautiful 7 tube amplifier complete 3A5 1.05 76 55 337 1.75 
, ae with 6 relays for servo system opera- — CRT er a 4 roy or 
I tion. Parts alone worth several times 3B24 1.75 FG-81-A 3.95 243 55 
. » & ® ourlow price. New in original packing 3BP1 CRT 3.75 83 85 851 39.50 
—_ ly $11.95 3CP1-S1 1.95  83V -95 WL-860 2.55 

i ila ai 3024/24G 47 89Y 40 861 32.50 


* ™ 3HP7 yl 4 og 3.25 — aia 
3GP1 . 9.95 6.50 
Fractional H.P. Motor & eT . 305 ‘90 VR-105 "g5 8695 28.95 
Perfectly built, silent running motor origi- ney CRT bd pa LU, - poe = - 
nally built for ART/13 tuner. 3900 RPM. 5BP1 CRT 2.95 VT-127 English 25-878 215 
1/20 HP. Instructions for operating on 115 ‘ ee. 5CP1 CRT 3.85 VT-127A 2.95 930 2.20 
VAC. Makes a fine sewing machine motor. ~~ f y) yoy CRT Py 4 bo br on as = 
Priced very low at $7.95. a ” 5J29 14.25 -FG-172 29.50 956 ‘55 
; é 5Y3G -40 205B 1.95 957 55 
bAb "90-211 (VT-4-¢) ‘65 991 (NE-16) 30 

6AB7 -95 215A 05 


Circuit Breaker 


25 Ampere circuit breaker protects your 


> ‘ 6C6 75 316A 75 162 
cE equipment in case of overload. Ideal 6C21 19.75 350B 2.55 sane = 
6D6 .60 3718 85 1629 45 
vis for replacing household fuse boxes. 6ES -70 = 388A 4.95 1635 95 
6H6 50 417A 19.95 2051 (95 


Price only $1.95. 


Relay for 6SH7 -40  WL-531 17.50 9002 45 


. 6SJ7/GT 65 532A/1B32 3.55 9003 

Electronic Keyer 6SK7 /GT 65 GL-559 3:75 9004 ‘3 
6SL7 KU-610 5 

Sensitive type relay, 3500 ohms, SPDT &SN7/GT mo HY-615 7 9006 645 
contact for use in electronic keyer de- — GT ro Lewed 9.95 NEON BULBS FOR RADIO 
scribed in QST October 1948. Our stock TAT 65-7000 |e $0.06 
No. 110. Price only $1.50 each or $2.75 764 /1203 40 702A 2.95 NE-15 -06 
; 7c .65 703A 4.35 NE-16 -24 
per poir. 7E6 65 705A 2.65 a = 
7F7 75 707A . . 24 
7H7 75 79 6s "24 
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Brand new, complete catalogs for Manufac- 
turers, Distributors and Amateurs now ready. 
Write for your copy today. 


Order directly from this ad or through your local Parts Jobber. 


320 N. LA SALLE ST., DEPT. T CHICAGO 10, ILL. 


SALES, INC. 


TELE-TECH * October, 1949 


